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BRONCHIAL CARCINOMA IN YOUNG ADULTS 


By S. E. Larce anp W. K. C. Morcan* 
From the Connaught Hospital (Army Chest Centre), Hindhead, Surrey 


AtTHouGH the overall incidence of carcinoma of the bronchus is rising, the 
disease in adolescents and young adults is still uncommon and there are very 
few published reports of instances occurring in patients between the ages of 
15 and 24 years. 

Cornet et al., summarising the literature in 1956, found references to 72 

cases under the age of 20, most of them in children and only 4 in the 15-19 age 
oup. 

” In England and Wales during the five years 1952-56 only 10 patients in the 

15-19 age group died of primary neoplasm of the trachea, bronchus and lung, 

an average of 2 per annum (Registrar-General 1952-3-4-5-6). In the 20-24 

age group the total figure was 37, an annual average of 7-4. These figures may, 

of course, include primary neoplasm other than bronchial carcinoma. 

In recent years there have been several clinical and pathological studies of 
large series of cases of bronchial carcinoma. Brooks e¢ al. (1951) included only 
I patient in the 20-24 age group in a total of 458. In a series of 51 patients: 
under 40 at the Mayo Clinic (Neuman e¢ al., 1956) the youngest was 24. Ina 
series of 741 necropsies associated with bronchial carcinoma from eight London 
hospitals there was only 1 case under 20 and 28 under 30 (Galluzzi and Payne, 
1955). Other series (McDonald ¢ al., 1951; Ochsner, 1952; Mason, 1949) 
showed similarly low figures. 

During the period March 1955 to July 1957, five young ‘soldiers (aged 
18, 19, 20, 21 and 23) with primary bronchial carcinoma passed through the 
Connaught Hospital (the Army Chest Centre). In view of the infrequency of 
the disease at these ages the cases are reported and certain features about them 
discussed briefly. 


Case No. 1. Pte. W., aged 18 years. 

He was admitted for investigation of a solid circumscribed lesion } inch in 
diameter situated in the right lower zone, discovered on a routine mass 
miniature radiograph (Fig. 1). There was a strong tuberculous family history. 
No symptoms were present and the lesion was regarded as tuberculous and 
treatment begun. A radiograph two months later showed that the mass had 
enlarged considerably (Fig. 2). There was partial paresis of the right diaphragm 
on screening and blood in the right main bronchus on bronchoscopy. 


* Now at Hawkmoor Chest Hospital, Bovey Tracey, Devon. 
(Received for publication March 28, 1958.) 
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At thoracotomy, ten weeks after admission, a large mass was found in the 
right lower lobe with enlarged glands in the oblique fissure and mediastinum, 

A right lower lobectomy was performed. 

Histological report: Anaplastic carcinoma arising from the right lower lobe 
bronchus composed of oat and small round cells. Extensive involvement of 
hilar lymph nodes. 

The patient was given a course of deep X-rays but he died six months after 
operation with cerebral metastases. Permission for an autopsy was refused. 


Case No. 2. Cpl. B., aged 20 years. 

He was admitted for investigation with a two month history of pain in the 
chest and cough with hemoptysis. His temperature was raised to 101° F, 
and moist sounds were found at the right lung base. He was thought to have 
a right lower lobe pneumonia, but a radiograph showed a collapsed right lower 
lobe with a mass at the hilum. Bronchoscopy revealed a growth arising from 
the main bronchus at the level of the middle lobe orifice which proved on 
examination to be an anaplastic bronchial carcinoma. 

A pneumonectomy was performed but the posterior mediastinum was 
found to be extensively involved. The middle and lower lobes were invaded by 
the growth. No deep X-ray treatment was given. He died six months after 
operation with a massive infected effusion. 

At autopsy the mediastinum was grossly involved with large soft tumour 
masses which had invaded the right thoracic cavity extensively. Sections from 
the growth showed an anaplastic carcinoma with dark staining nuclei and 
variation in cell shape from spheroidal to oat cell types with fairly frequent 
mitoses. 


Case No. 3. Pte. R., aged 21 years. 

This patient was first seen complaining of headache which was later followed 
by vomiting and a mild pyrexia. He was admitted to hospital ten days after the 
onset of the symptoms. 

His symptoms suggested an intracranial lesion, but physical examination at 
first revealed no signs in his nervous system. His optic fundi were normal and 
lumbar puncture revealed a clear C.S.F. which was normal on further detailed 
examination. He was found to have hard enlarged glands in the left axilla and 
the left anterior triangle of the neck. 

A chest radiograph showed a cavitated lesion in the left upper lobe with an 
enlarged left hilum (Figs. 3 and 4). This appearance, in a man of this age, 
suggested a breaking down primary tuberculous lesion but, taken in conjunc- 
tion with his clinical picture, it led to the correct diagnosis being made of 
bronchogenic neoplasm with cerebral metastases. A lymph gland biopsy was 
performed and this showed an oat cell carcinoma with areas of necrosis. 

His general condition deteriorated rapidly and five days after admission he 
became semi-comatose, disorientated and had a mild bradycardia. Examina- 
tion of his C.N.S. still revealed no localising signs apart from bilateral grasp 
reflexes. He died in a deep coma which had developed an hour or so prior to 
his death, only seven days after admission and only seventeen days after the 
onset of his first recorded symptom. 

At autopsy a growth was found arising from the left upper lobe bronchus 
which on examination was found to be an anaplastic oat cell carcinoma. There 
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were secondary deposits in the left hilar glands, coeliac axis, mesentery, pan- 
creas, kidneys, right adrenal, both frontal lobes, right parietal area and 
cerebellum. A groove was present on both hippocampal gyri due to tentorial 
pressure, and some of the metastases in the frontal and parietal lobes had 
undergone hemorrhagic necrosis. It was presumed that the sudden increase in 
intracranial tension due to hemorrhage into the metastases had caused a 
tentorial pressure cone to develop and this accounted for his sudden deteriora- 
tion and death. 


Case No. 4. Pte. H., aged 23 years. 

After a minor chest injury this soldier developed cough and pain in the chest. 
Three weeks later he had a hemoptysis and his temperature rose to 100° F. 
Clinically, he was considered to have a left upper lobe pneumonia. X-ray of the 
chest showed a mass in the left upper zone continuous with the hilum. Bron- 
choscopy showed compression of the left main bronchus and of the left upper 
lobe bronchus and a needle biopsy of the mass through the third left intercostal 
space showed fragments of an anaplastic oat cell carcinoma, with here and 
there a tendency to an adenocarcinomatous appearance. 

He was given a course of nitrogen mustard followed by deep X-ray therapy, 
but he died six weeks after first admission to hospital, with a massive effusion and 
gross mediastinal displacement. 

An autopsy was not performed. 

He had been a moderate smoker (10-20 cigarettes daily) for some years. 


Case No. 5. Sgmn. M., aged 19 years. 

He was admitted for investigation of an enlarged left hilum discovered on a 
mass miniature radiograph. No symptoms were present. Three weeks later he 
developed a srvall left pleural effusion and his E.S.R. rose to 47 mm. (Wester- 
gren). His Mantoux was positive to a dilution of 1/10,000. 

Tomography showed that what had looked like an enlarged hilar gland was 
actually a lesion in the apex of the left lower lobe. This was regarded as 
tuberculous and treatment was begun. 

Aspiration of the effusion was at first unsuccessful but two weeks later a 
little bloodstained fluid was drawn off which was sterile on culture. 

A pleural biopsy performed at the same time (using the technique described 
by Mestitz et al., 1957) was reported as showing tuberculous granulation tissue. 

During the first four weeks of treatment the effusion got considerably 
smaller and the E.S.R. fell to 20 mm., but the patient then gradually developed 
an obstructive jaundice. Chest X-ray at this time showed that the left lung had 
collapsed and bronchoscopy revealed a growth completely excluding the left 
main bronchus which proved on biopsy to be an anaplastic carcinoma showing 
areas of necrosis. 

The patient’s condition deteriorated fairly rapidly and he died two months 
later—five months after admission to hospital. 

At autopsy the left lung was found to be collapsed and almost completely 
replaced by growth, and there were secondary growths in the portal fissure, 
around the coeliac axis causing obstruction of the bile and hepatic ducts and 
also in the mesentery. The liver was free from metastases. Sections from the 
growth confirmed the biopsy findings. 

, He had been a very heavy smoker (20-40 cigarettes daily) since the age 
of 14. 
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Discussion 


The most outstanding feature about these cases is that they occurred between 
the ages of 15 and 24, ages at which all previously published reports show the 
disease to be uncommon. All five were seen at the Army Chest Centre in the 
space of two and a half years, and although this hospital serves a young com- 
munity it must be unusual for one centre to see so many instances of the 
disease in young men in such a short period. No statistical conclusions can be 
drawn from this, but it emphasises the importance, even in young patients, of 
bearing the diagnosis in mind when investigating radiological opacities of 
uncertain etiology. 


SYMPTOMS 


Two cases (No. 1 and No. 5) were discovered by mass radiography. 
Initially they complained of no symptoms even when pressed to do so. Both 
had peripheral growths which are known to be late in causing symptoms. 

Two patients (Nos. 2 and 4) complained of symptoms (cough, sputum and 
hemoptysis) which could be attributed to the growths themselves. Both had 
hilar and para-hilar lesions. 

In the other patient (No. 3) the presenting symptoms of headache and 
vomiting were due to metastases. The growth itself was peripheral. 

It is interesting to note that of the two “ hilar ”’ growths one was visible 
through the bronchoscope but the other was not. In case No. 5 the growth, 
which had originally been situated peripherally in the apex of the left lower 
lobe, grew to such an extent that by the time the patient was bronchoscoped it 


had replaced most of the left lung and had occluded the left main bronchus 
completely. 


DIAGNOSIS 


The diagnosis was finally established by bronchoscopy (2 cases), lymph 
gland biopsy (1 case), thoracotomy (1 case) and needle biopsy of the growth 
(1 case). In each case the growth was an anaplastic carcinoma composed of 
oat cells or small round cells or both. 

In two of our patients (Nos. 1 and 5) the diagnosis was unnecessarily delayed 
by a too ready assumption that their lesions were tuberculous. One case (No. 1) 
had a fairly well demarcated circular opacity which in an older man would 
have aroused suspicion and led to an earlier bronchoscopy. In the other 
(case No. 5) the positive pleural biopsy and the favourable response to anti- 
tuberculous therapy led us to minimise the importance of the bloodstained 
aspiration fluid. The diagnosis in the last two patients (cases Nos. 2 and 4) 
was quickly arrived at once they had been X-rayed in hospital, but both had 
been observed for some weeks outside while complaining of cough, sputum and 
chest pain, and it was not until they had hemoptyses that they were referred to 
hospital. 

Nevertheless, the average time elapsing between the onset of symptoms and 
diagnosis was under two months compared with four months for patients under 
40 (Neumann ¢ al., 1956) and eight to nine months for patients of all ages 





PLATE XXVIII 


g. 1.—Case 1. Tomograph at time of admission. 


G. 3.-Case 3. X-ray chest. Showing a 
avitating lesion in the left upper lobe with an 
enlarged left hilum. 


Fic. 2.—Case 1. Tomograph two months after 
admission. 


Fic. 4.—Case 3. Tomograph. 


To face p. 188 
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(Lindskog and Bloomer, 1948; Tinney, 1944; Brooks ef al., 1951). However, if 
these times are expressed as percentages of total survival times, our figures are 
probably no worse and no better in this respect than the others. 


TREATMENT AND COURSE 


In spite of the comparatively early diagnosis in the series as a whole, only 
2 cases were judged operable and they survived operation (lobectomy in one: 
pneumonectomy in the other) by six months only. Two patients had deep 
X-ray therapy: one (case No. 4) after a course of nitrogen mustard and the 
other (case No. 1) as a post-operative measure. In those patients not operated 
on the disease progressed very rapidly: one lived seventeen days only from the 
onset of his first symptoms, one three months and one five months. Anderson 
et al. (1954) found that the median survival time in their series of 30 patients 
under 40 was seven and a haif months and the average time was fourteen 
months. Our figures suggest that in younger patients even shorter times are to 
be expected. 


Summary and Conclusions 


Five patients aged 18, 19, 20, 21 and 23 are described. Each had an 
undifferentiated bronchial carcinoma. 

Although the average time which elapsed between onset of symptoms and 
diagnosis was only two months, only 2 cases were considered to be operable. 

The course of the disease was very rapid and the average survival time 
was only eight months for the operated cases and under three months for those 
not operated upon. In one patient the whole illness lasted only seventeen days. 

Although no statistical deductions can be made as to the incidence of the 
disease in adolescents and adults, it is shown that it occurs often enough for the 
diagnosis to be considered seriously in all cases of radiological lung opacity of 
uncertain etiology in young people. 


Grateful acknowledgments are due to Mr. Kent Harrison, M.D., F.R.C.S., who performed 
the bronchoscopies and the operations, and to S/Sgt. J. W. Ward, R.A.M.C., for typing these 
notes for us. 
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THE SURGICAL TREATMENT OF PULMONARY 
METASTASES 


By RicHARD ROWLANDSON 


From the Department of Thoracic Surgery, The London Hospital, E.1* 


THE appearance of a metastatic deposit in the lung after the otherwise satis- 
factory eradication of primary carcinoma or sarcoma from any part of the body 
is a signal for action and not despair. 

In support of this I propose to relate the case histories of eight such patients 
treated in the London Hospital and one from the London Chest Hospital. In 
each of these cases the pulmonary lesion was judged to be of identical histology 
to the original primary. In about an equal number of patients the pulmonary 
lesion was of different histology, and was therefore judged to be a second 
primary, rather than a secondary; these cases have not been considered here, 
although the problem to the surgeon is in practice identical, and the results 
are similar. 


SELECTION OF CASES FOR SURGERY 


Before considering the individual cases certain guiding principles ought to 
be discussed. 


1. The primary must have been completely eradicated. ‘This may be difficult or 
impossible to prove, but a shrewd idea can be obtained. Firstly, a knowledge 
is needed of the details of the operation on the primary growth, particularly 
the histological findings regarding regional lymph gland involvement, invasion 
of blood vessels, and local spread. Secondly, a thorough search for local 
recurrence and other possible distant metastases will be made. In this connec- 
tion certain parts, such as the breast, are easier to examine and be satisfied 
about than others more deeply seated. 

2. The cell type of the primary tumour is important. It is perhaps rather surpris- 
ing that some of the best results have been obtained with cases of sarcoma; 
in a recent paper published by Kelly and Langston (1956) who reviewed the 
American literature on this subject, it was found that of the 109 cases 65 were 
carcinomas and 38 were sarcomas, while in 6 cases the nature of the primary 
was not known. Nineteen patients survived two years, and of these 8 were 
carcinomas and 11 sarcomas; so that the ratios were approximately reversed, 
suggesting that sarcomas carry the better prognosis by an appreciable margin. 

The natural history of the different tumours ought also to be considered. 
Hypernephromata, for example, are known to produce “cannon ball” 
metastases, which may remain solitary for a considerable time. 

3. Other metastases must be absent. This may be difficult to prove, particu- 

* Now at Milford Chest Hospital, Godalming, Surrey. 
(Received for publication March 31, 1958.) 
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larly in the case of cerebral secondaries, but if a thorough clinical examination 
fails to reveal any definite evidence in the matter it is justifiable to proceed with 
treatment without delay. 

4. The time interval since the eradication of the primary is of the greatest importance. 
The longer this interval the better the prognosis, since more time will have been 
allowed for any possible local recurrence of the primary to manifest itself, and 
there will have been more for other secondary deposits to grow and show 
themselves. 

5. The metastasis itself must be operable. ‘The criteria are the same as for 
primary carcinoma of the lung and need not be discussed further here, except 
to say that if the metastases are multiple, this is no contra-indication to surgery 
so long as two healthy lobes can be left behind. 

6. Occasionally operation is purely palliative. There are two examples of this 
in the cases below; one was for gross hemoptyses and the other for intolerable 
pain. 


Case Reports 


Case 1 (M.C.), now aged 68. In 1946a carcinoma of the rectum was 
diagnosed and treated by an abdomino-perineal resection, which was com- 
plicated by a urinary fistula. 

In September 1952 he developed a cough and had three small haemoptyses; 
X-ray showed a mass in the right lower lobe. At operation the tumour was 
found to be across the fissure, so that a pneumonectomy had to be performed. 
The histology was the same as the rectal tumour, the regional glands were free 
of growth. 

He is now alive and well five and a half years later. 


CasE 2 (T.M.), now aged 72. In 1950 complained of the passage of blood 
and mucus fer rectum, and a diagnosis of carcinoma of the colon was made. 
This was treated by a two-stage resection of the colon. Eighteen months 
later he had a retropubic prostatectomy for a benign lesion, and it was in the 
post-operative period that a chest X-ray revealed two deposits in the left lower 
lobe. Fig. 2 is a lateral tomogram, since the ordinary postero-anterior film 
does not show the lesions clearly. 

Left lower lobectomy was performed twenty-two months after the colec- 
tomy. The histology repeated that of the colon; the regional glands were free 
of growth. 

Now, apart from a little difficulty with micturition, he is very well six 
years after the lobectomy. 


These two patients illustrate the importance of a long interval, seventy-two 
months in the first and twenty-two months in the second, between the primary 
operation and pulmonary resection. Incidentally, it is of interest that in both 
cases the liver had escaped metastases, although the emboli must have passed 
through it to reach the lungs, unless the emboli travelled by the lymphatics to 
reach the blood stream. 


CasE 3 (D.B.), now aged 15. In September 1946 a laparotomy was 
performed for left loin pain. A renal tumour was found and judged inoperable. 
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A course of deep X-ray therapy was therefore given, and in January 1947 Mr. 
Donald at the London Hospital removed the left kidney. The histology 
showed a Wilm’s tumour. He was given further deep X-ray therapy post- 
operatively. 

In April 1949 a round lesion was seen in the right upper lobe; this was kept 
under observation, and after three years was seen to be increasing in size but 
was still the only lesion visible. He was referred to Mr. Vernon Thompson, 
who performed a right upper lobectomy in March 1952. No enlarged glands 
were found and the rest of the lung was healthy. 

In April 1955 a mass was palpable in the epigastrium, believed to be in the 
liver. After a pre-operative course of deep X-ray therapy a laparotomy was 
performed by Mr. Hermon Taylor; the mass arose, in fact, from the site of the 
left kidney, and was not even invading the liver. It was not possible to remove 
this mass and he was accordingly given a further course of deep X-ray therany. 

Now he is well, working as an engineers’ apprentice, playing football and 
leading a normal life. 

This is clearly not a cure, and it is a little doubtful whether the pulmonary 
resection has contributed much to his survival. But even rated as a case of 
palliation this boy, whose treatment started at the age of 3, is now very happy 
and enjoying life twelve years later, and can therefore be regarded as a success, 
He has survived six years since the lobectomy. 


Case 4 (R.E.), aged 36. In December 1953 a right orchidectomy was 
performed for a seminoma of the testicle. 

In September 1954 metastases appeared in the right lower lobe. At 
first these responded to deep X-ray therapy, but a year later they recurred and 
he was referred for resection, since they were still apparently confined to the 
right lower lobe. At operation, just twenty-three months after the orchidec- 
tomy, it was necessary to do a pneumonectomy as the deposits were across the 
fissure. 

He was very well until June 1957, when he began to complain of abdominal 
discomfort. Soon after this peritoneal masses became evident, which were 
resistant to X-rays, and he died in August 1957, twenty-one months after the 
pulmonary resection, the other lung having remained free until the end. 

It can only be hoped in this case that his life was a little prolonged by the 
lung surgery. The case illustrates the difficulty in judging whether the primary 
has in fact been controlled. 


Case 5 (R.B.), now aged 59. In October 1950 a left simple mastectomy 
was performed for carcinoma of the breast. This was followed by a course of 
deep X-ray therapy. She remained well until 1956. 

In May 1956 a lesion was found in the right lower lobe, for which a lower 
lobectomy was performed. The nature of the lesion was confirmed 
histologically and the glands were free of growth. 

She is now well, two years later. 

In this case one feels confident in giving a good prognosis in view of the time 
interval, and the findings at operation. This is a somewhat unusual case, since 
the lung is usually invaded through the chest wall directly, in which case 
surgery is out of the question. This of course was the contralateral lung and 
the lesion was blood borne. 
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5 


Case 1. (M.C.) aged 68. Primary: carcinoma of the rectum. 
Treatment: abdomino-perineal resection. Interval: 72 months. Right 
pneumonectomy. Follow-up: 54 years. Well and working. 


Case 2. (T.M.) aged 72. Primary: carcinoma of pelvic colon. 
Treatment: pelvic colectomy. Interval: 22 months. Left lower lobec- 
tomy. Follow-up: 6 years. Well and working. 


Case 3. (D.B.) aged 15. Primary: Wilm’s tumour of left kidney. 
Treatment: left nephrectomy and 2 courses of deep X-ray therapy. 
Interval: 62 months (watched for 3 years). Right upper lobectomy. 
Follow-up: 6 years. Well and working. Recurrence treated by deep 
X-ray therapy. Laparotomy showed mass not removable. 


Case 4. (R.E.) aged 36. Primary: seminoma of testicle. Tveatment: 
orchidectomy and 3 courses of deep X-ray therapy. Interval: 23 
months. Right pneumonectomy. Follow-up: died. 21 months. 
Generalised peritoneal deposits. 


Case 5. (R.B.) aged 59. Primary: carcinoma of left breast. Treat- 
ment: left simple mastectomy and deep X-ray therapy. Jnterval: 
66 months. Right lower lobectomy. Follow-up: 2 years. Well. 


To face p. 192 
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Case 6. (R.W.) aged 43. Primary: Grawitz tumour of 
right kidney. Treatment: right nephrectomy. Interval: 
1 month. Right lower lobectomy. Follow-up: 2 months. 
Died. Cerebral metastases. 
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Case 7. (G.W.) aged 46. Primary: alveolar carcinoma 
of left lower lobe. Treatment: left lower lobectomy. 
Interval: 2 months. Resection of middle lobe and cardiac 
segment. Follow-up: 1 year g months. Died. Haemoptyses 
and breathlessness. 





Case 8. (R.R.M.) aged 60. Primary: Adenocarcinoma 


of right. upper lobe. Treatment: right pneumonectomy, 


Interval: 34 months. Wedge resection of left lower lobe, 
Follow-up: 8 months. Died. Pneumonia. 


9 


N 


Case g. (J.R.) aged 19. Primary: plexiform neuroma‘ 
the right hip. Treatment: repeated deep X-ray therapy an 
disarticulation of right hip. Jnterval: 4 months. Loca 
removal of 3 large pleural deposits. Follow-up: 6 months. 
Died. Generalised and chest recurrences. 
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Case 6 (R.W.), aged 43. In December 1954 this man presented with pain 
in the right lower chest; X-ray revealed a round lesion in the right lower lobe. 
On examination the right kidney was found to be enlarged, and a diagnosis 
of hypernephroma with a solitary secondary deposit in the lung was made. 
In January 1955 the right kidney with a tumour g inches in diameter was re- 
moved and three weeks later at thoracotomy a large nodule was found in the 
right lower lobe and another in the middle lobe. These were resected. 

Only a month later he was showing signs of cerebral metastases and he died 
of these two months after his pulmonary resection. 

To operate at all in this case was a forlorn hope but, at the time, there were 
no contra-indications to be found. The bad result may perhaps be associated 
with the simultaneous removal of primary and secondary growths. 


Case 7 (G.W.), aged 46. In December 1953 she was admitted for frequent 
and copious hemoptyses during the previous eighteen months. A lesion was 
seen on X-ray in the left lower lobe, but there were also smaller nodules in the 
middle lobe. Nevertheless, to relieve her distress from the hemoptyses a left 
lower lobectomy was performed. The histology proved to be that of an alveolar 
celled carcinoma. Her symptoms were much relieved, but not entirely, and 
it was therefore decided to remove the middle lobe three months later. At 
operation the middle lobe masses were obvious, but there were also some 
small lesions in the cardiac segment, which was therefore also removed. After 
this her symptoms were entirely relieved. She lived a further eighteen months 
in fair comfort, somewhat breathless but free of hemoptyses until shortly before 
she died. 


This was from the first a case for palliation, and as such was clearly justified. 


Case 8 (R.M.), aged 60. In October 1953 a right pneumonectomy was 
performed for an adenocarcinoma of the mucous secreting type. The regional 
glands were involved. 

In February 1956 a small lesion was seen on the routine follow-up X-ray 
film. Five months later there had been some increase in size, and in view of 
its slow growth it was thought worth while resecting this by a wedge resection 
from her only lung. This was duly and uneventfully carried out in August 
1956, thirty-four months after the pneumonectomy by Mr. Vernon Thompson 
at the London Chest Hospital. 

Apart from some increased breathlessness she remained well and the X-ray 
was satisfactory for eight further months. She then caught influenza and died 
of pneumonia. No post-mortem was obtained as she died at home. Clinically 
there was no evidence of recurrence. 

This might well have proved a good result, although the patient had been 
left rather short of pulmonary tissue, which was presumably largely contributory 
to the fatal outcome. Nevertheless the carcinoma did appear to have been 
extirpated. 


CasE g (J.R.), aged 19. For some years this unfortunate girl had been 
treated with deep X-ray therapy for a plexiform neuroma of the right hip. 
This had culminated in a disarticulation of the right hip, but quite unsuccess- 
fully, since there was growth present at and above the line of section. Now only 
four months after the disarticulation she was complaining of very severe pain 
in the lower right chest, due to three large pleural deposits of growth. 
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Purely as a palliative measure it was decided to remove these lumps. At 
operation they were found to be in the parietal pleura and not in the lung or 
even connected to it. Post-operatively the pain was relieved, but it was not 
long before fresh deposits of growth appeared and the pain recurred. She 
died six months after the thoracotomy from generalised and chest metastases, 

This attempt at palliation was disappointing in the brevity of its success, 
but one felt bound to do something to help relieve the pain. 


Conclusions 


These cases have been described in some detail because each has its special 
problems and imponderables, and each has to be weighed on its own merits. 
On the whole the results are satisfactory; those with the long interval showing 
good survival times, whereas those treated frankly palliatively have been 
relieved of their symptoms. 

Thus it seems worth while in following up patients apparently successfully 
treated for carcinoma or sarcoma in any part of the body to make a routine of 
having the chest X-rayed. Ifa satisfactory local clearance of growth with the 
lymphatics has been achieved, two of the three main modes of spread have been 
accounted for. Spread by the blood stream remains to be considered. Here the 
lungs are in a unique position; owing to the anatomy of the major and minor 
circulations, they may act as a filter for tumour emboli. When it is pointed 
out how easily the lung can be examined by X-rays there is a strong argu- 
ment for routine chest films to be taken in the cancer follow-up clinics. 


Summary 

Nine cases in which resection has been performed for pulmonary metastases 
are described. 

Five are dead at intervals of 2, 6, 8, 21 and 22 months respectively after the 
pulmonary resection. 

Four are alive, three without any sign of recurrence, and one who has had 
deep X-ray therapy to the site of the original primary. Three of these survivors 
have gone five or more years since the lung resection and the other has survived 
two years. 


I would like to thank Mr. Vernon Thompson and Mr. Geoffrey Flavell for permission to 
use their case histories. 
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THERE have been several reports of disturbances in cardiac rhythm following 
major non-cardiac thoracic surgery since Bailey and Betts and Currens e¢ al. 
first published their papers in 1943. The high incidence (g to 30 per cent. 
of all cases) of post-operative arrhythmia is not generally appreciated. The 
series previously reported have contained mixed groups, consisting of various 
neoplastic and inflammatory lung diseases and also cases of cesophageal 
surgery. 

A more accurate assessment of etiology might be possible if a more uni- 
form group were examined. For this reason only cases of pulmonary neoplasm 
have been included in the present series. The purpose of this paper is to 
assess the incidence and etiology of disorders of cardiac rhythm in a consecu- 
tive series of 286 cases of lung carcinoma operated on at the London Chest 
Hospital over the past three and a half years. 

A full history was taken and clinical examination with special reference 
to the cardiovascular system was carried out on each patient, together with a 
pre-operative electrocardiograph in the majority. In addition various factors 
relating to the operation and post-operative period were analysed and their 
relation to the onset of arrhythmia was evaluated. All cases of arrhythmia 
were confirmed by electrocardiography. 






















Tase I 








All cases Arrhythmias 








































Age 
| Number | Percentage | Number | Percentage 

S190 .. +. | 2 — | I _ 
SEOD .. << 8 28 2 250 
41-50 .. .. | 53 188 | 10 18-8 
ONO is ss 129 451 | 23 17°8 
Gi=7O 2. «+ 82 28-7 20 24°4 
71 and over | 12 4°2 3 25°0 
Torar .. | 286 — 59 20°6 

| | 
Under 60 .. | 192 — | g6 18-7 
Over6o0 .. | 94 ae 23 | 24°4 

| | 
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INCIDENCE 


A total of 286 patients was investigated. There were 256 men and 30 
women. Fifty-nine patients—20-6 per cent.—developed disturbance of cardiac 
rhythm following operation, some having more than one episode of arrhythmia. 


AGE OF PATIENTS 


Table I shows the age groups in decades with the total number of patients 
in each group. The number and percentage of arrhythmias in each decade 
is also shown. 

The majority of patients were aged 40-70 and most of the arrhythmias 
occurred in these three decades. 18-8 per cent. of the patients aged 41-50 
and 17-8 per cent. of those aged 51-60 developed rhythm disturbances. In 
the decade 61-70, 24:4 per cent. were affected. There was thus some in- 
crease of incidence with age, particularly in patients over the age of 60. 




















Taste II 
Number Arrhythmias 
Type of operation of 
patients Number | Percentage 
Pneumonectomy 161 42 | 261 
Lobectomy .. 94 16 17°0 
Thoracotomy .. 31 I | 3°2 
| ae 286 59 20°6 
Side of operation | 
Left bie ee 162 34 | 210 
ee 124 25 | 20°2 
Tora... .. 286 | 59 «=—|~— 206 
| 








Type OF SURGERY 


Table II shows the types of surgical procedures carried out. 
Pneumonectomy was followed by an incidence of 26-1 per cent. of arrhyth- 
mias, whereas following lobectomy it was 17-0 per cent. Thoracotomy alone 
was complicated by rhythm disturbances in only 3-2 per cent. of cases. 
The side of operation did not affect the frequency. 


Types OF ARRHYTHMIA 


Multiple ectopic beats were not considered as arrhythmias and only rapid 
ectopic rhythms were included in the series. 

Table III shows the various types of arrhythmia. 

All were supraventricular in type and no ventricular ectopic rhythms 
occurred in this series. The commonest arrhythmia was auricular fibrilla- 
tion, and occurred by itself in 41 patients (70 per cent.). Auricular fibrillation 
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and auricular flutter together accounted for 52 (88 per cent.) of the total 


of 59 arrhythmias. 
Tasre III 


Type of arrhythmia Number of cases 
Auricular fibrillation o. “ - = a oe 4! 
Auricular flutter .. mon sl ia oa ; ia 
Auricular fibrillation and auricular flutter 
Paroxysmal auricular tachycardia ae 


Tora 


© Ow 
1S | 


TimE OF ONSET AND DURATION 


The majority of arrhythmias (85 per cent.) developed during the first 
week after operation and none began after the fourteenth post-operative day. 
The average duration was four days, and ranged from a few hours to twenty- 
eight days. 


TREATMENT 


Most patients were treated by rapid digitalisation. If the patient had 
not previously received digitalis compounds, initial treatment was with 
digoxin 0-5 to 1-o milligram intravenously, followed by 0-5 milligram of 
digoxin 4-6 hourly by mouth. This was continued until the heart rate had 
been controlled or sinus rhythm restored, when the dosage was reduced to a 
maintenance level. In a few patients treatment was begun with Lanatoside C 
instead of digoxin. Digitalis was continued until the patient was fully ambu- 
lant and the wound healed. It was usually stopped a few days before discharge 
from hospital. 

Continuous digitalis therapy was found to be necessary as several patients 
had intermittent brief bouts of ectopic rhythm over a period of several days. 
These caused no disability provided the heart rate was controlled by full 
digitalisation. 

Carotid sinus pressure restored sinus rhythm in one patient, and in three 
others the episodes of arrhythmia were transient and reverted to sinus rhythm 
before treatment was begun. 

Precipitating factors were sought for in each case and dealt with appro- 
priately. Pulmonary infection, bronchospasm, lung collapse and pulmonary 
embolism were the most frequent associated complications. 


PROGNOSIS OF THE ARRHYTHMIAS 


There were 11 deaths in the group of 59 patients with arrhythmia. Nine 
deaths could with certainty be ascribed to other causes. In two cases death 
could be attributed to the arrhythmia. Both followed pneumonectomy and 
in one there was an extensive sero-fibrinous pericarditis at autopsy. 

Some patients were temporarily disturbed by the arrhythmia and com- 
plained of palpitations, weakness and breathlessness associated with a fall in 
blood pressure. These symptoms were in part due to the precipitating com- 
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plication rather than to the rhythm disturbance itself. Many patients were 
symptom free and the arrhythmia was discovered during a routine examina- 
tion. Only two patients developed a permanent rhythm change. Both had 
auricular fibrillation with a history of paroxysmal episodes before surgery, 
One, in addition, had calcific aortic stenosis. 























Taste IV 
Number 
Cardiovascular of Number 
disorder patients with 
| affected arrhythmia 
Ischemic.. .. .. | 13 2 
(6 with infarction) | (2 with infarction) 

Rheumatic .. .. 5 I 
Thyrotoxic .. .. 3 2 
Cardiac enlargement | 8 | 3 
Multiple 

Ectopic beats .. 10 5 
Pre-operative 

paroxysmal 

arrhythmia... .. 10 6 
Bundle } 
Branch i 2 4 3 
Block Right.. 3 | o 
(E.C.G.) | 
Inclusive of all 

disorders .. .. 40 13 
Pericardium 55 13 

opened — (involved in 19) (involved in 4) 
Partial resection o 

the auricle .._ .. 10 2 
Prophylactic digitalis 70 13 

ETIOLOGY 


In Table IV details of the various cardiovascular factors that were assessed 
are set out. Four factors seemed to be of some importance in predisposing 
to arrhythmia. A previous history of thyrotoxicosis; or of paroxysmal tachy- 
cardia; clinical evidence of multiple extrasystoles; and left bundle branch 
block on the pre-operative E.C.G. Surprisingly, ischemic heart disease did 
not appear to be important. 

Two operative factors were also assessed: incision of the pericardium, often 
done to perform intrapericardial ligation of the pulmonary veins in pneumo- 
nectomy, and partial resection of the atrium in cases with extentive neoplastic 
spread. Neither appeared to predispose to post-operative arrhythmia. 

Table V shows the patients with various levels of hypertension and its 
relation to arrhythmia. There were only 3 patients with a diastolic blood 
pressure of 115 mm. of mercury or more and none of these developed 
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Pro-aperatioe | Number | Number 
blood of | with 


pressure patients | arrhythmia 





| 
160/100+ =| 37 
170/105+ =| 16 
175/110+ 12 
180/115 + 3 
191/120+ 2 








arrhythmia. Hypertension in the absence of cardiac enlargement was not a 
factor of significance. 

There were 40 patients with evidence of cardiovascular abnormality before 
operation, of whom 13 (32:5 per cent.) developed rhythm changes (Table IV). 

No arrhythmia occurred during the induction of anesthesia. Two patients 
developed cardiac arrest during the operation, but both responded to cardiac 
massage and had no further disturbance of rhythm during their post- 
operative course. 

Following operation there were several factors which appeared to pre- 
cipitate arrhythmia. 

These were: 

Respiratory insufficiency .. oe on - .. 4 patients 
Pulmonary embolism a os i o - & » 
Pulmonary infection ; s « 
Persistent air leak ascnieg high negative Pressure suction - * 
Lung collapse én os . 2 om 
Empyema .. on ps ie ew ns -. I patient 

In one patient bouts of auricular fibrillation were precipitated by slight 
exertion. 

Although bronchopleural fistula with resulting empyema developed in 8 
of the patients with arrhythmia, the rhythm disturbance preceded the fistula 
in 6 patients. 

Mediastinal shift from excessive fluid accumulation in the pneumonectomy 
space did not appear to be a significant factor. 


Discussion 


There is experimental evidence showing that vagal reflexes may precipi- 
tate disturbances of rhythm. Jacoby ef al. (1955) found an increased incidence 
of arrhythmia during induction of anesthesia with increasing anoxemia 
using tracheal intubation as a method of vagal stimulation. Various opera- 
tive procedures may also cause disturbances of rhythm again by stimulation 
of the vagus (Crandell and Artusio, 1953). Bailey and Betts (1943) suggested 
that vagal reflexes acting on an auricle rendered hyperexcitable by media- 
stinal shift might produce arrhythmia. Irritation by sutures or infection in 
the bronchial stump was thought to initiate the vagal reflexes. Massie and 
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Valle (1947) postulated the action of vagal reflexes on auricular muscle 
rendered hyperexcitable by anoxemia as the underlying basis of post- 
operative rhythm disorders. Cerney (1957) suggested that the atria made 
irritable by anoxemia, hyperthyroidism, trauma, arteriosclerosis, age, etc., 
are precipitated into arrhythmia by vagal stimulation. 

The factors of ztiological importance can be considered under two 
headings: 


(a) those inherent in the patient; 
(b) those relating to the operation and post-operative course. 


(a) Factors Inherent in the Patient 


The two of importance in this present survey were evidence of previous 
cardiovascular disturbances and the age of the patient. The cardiovascular 
disorders most likely to result in arrhythmia included a history of thyrotoxi- 
cosis and evidence of pre-operative disturbances of rhythm and conduction. 

Other factors such as anemia and malnutrition were difficult to assess and 
no useful information on these points was obtained. 


(6) Factors Relating to the Operation and Post-operative Course 


The incidence of arrhythmia was greater following pneumonectomy than 
after lobectomy and small after thoracotomy alone. The more extensive 
procedure thus gave rise to a higher incidence of disturbance of rhythm. In 
pneumonectomy there is more extensive mediastinal dissection and a greater 
loss of functioning lung tissue. Direct interference with the heart and peri- 
cardium during the operation did not affect the incidence of post-operative 
arrhythmia, although temporary disturbances may have occurred during 
surgical manipulation. 

In the post-operative period several factors appeared to precipitate a change 
of rhythm: lung collapse, pulmonary infection, respiratory insufficiency, high 
negative pressure suction and pulmonary embolism being the most important. 
Most of these complications would result in anoxemia and might also initiate 
vagal reflexes. Anoxemia and the respiratory acidosis which often accompanies 
it are both known to enhance the effect of vagal reflexes (Crandell and 
Artusio, 1953; Jacoby et al., 1955). 

Disturbances of electrolyte balance following operation may also be of 
importance. Deficiency of potassium in particular is known to cause distur- 
bances of rhythm. In the present series no information on this point was 
available. 

Anoxemia and vagal reflexes by themselves acting on a normal heart may 
be sufficient to cause a disturbance of rhythm. When, in addition, there is a 
cardiovascular disorder, then arrhythmia is more likely to develop. 


Prophylaxis 
(1) Digitalis. Seventy patients were given digitalis prophylactically and of 
these 13 (18-6 per cent.) developed post-operative arrhythmia (Table IV). 
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Thus, digitalis did not prevent disturbances of rhythm, although with a con- 
trolled heart rate the adverse effects may be lessened. 

(2) Quinidine. Quinidine depresses the excitability of the myocardium and 
has been shown to reduce the incidence of auricular fibrillation after mitral 
valvotomy. It was used in only one case in the present series. In patients 
with multiple extrasystoles prior to surgery, whether arising from auricle or 
ventricle, quinidine might be of value in suppressing the ectopic focus and 
hence preventing arrhythmia. 

(3) Anticholinergic Drugs. Atropine has been used during thoracic surgical 
operations in order to prevent vagal reflexes acting on the heart. Krosnick 
et al. (1954) and Cerney (1957) have suggested using atropine following 
operation for this purpose. This would entail using the drug for a minimum 
period of a week to ten days. The dangers of increased viscidity of sputum 
and the discomfort to the patient are contra-indications to its use. 


Conclusion 


Patients with evidence of pre-operative cardiovascular disturbance should 
be digitalised prior to operation. Of particular importance are those with 
disturbances of conduction and rhythm and a past history of thyrotoxicosis. 

Also to be digitalised are the patients for whom surgery involves an in- 
creased risk because of limited respiratory reserve or a poor general condition. 
In cases such as these, an episode of rapid ectopic rhythm may give rise to a 
critical situation. 

Patients with multiple extrasystoles prior to operation, particularly if 
arising from the. ventricle, may be given quinidine prophylactically. 

Careful observation during the post-operative period should result in 
prompt recognition of the onset of arrhythmia and /t; immediate treatment. 
Complications such as bronchospasm, sputum retentipn and infection require 
vigorous treatment, as these may be of importance in initiating a disturbance 
of rhythm. 

Most of the arrhythmias are of short duration and readily respond to 
therapy. 

Routine medication with digitalis or quinidine is not indicated in the 
ordinary “‘ good risk ” type of patient. 


Summary 

A series of 286 cases of pulmonary neoplasm, undergoing surgical treat- 
ment, has been investigated to determine the incidence and etiology of 
disturbances of cardiac rhythm. 

Fifty-nine patients, or 20-6 per cent., developed ectopic rhythms, all of 
which were supraventricular in type. 

Auricular fibrillation was the commonest arrhythmia occurring in 41 
patients (70 per cent.). Auricular fibrillation and flutter together accounted 
for 52 (88 per cent.) of the total of 59 arrhythmias. 
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Most occurred in the first post-operative week (85 per cent.) and all within 
two weeks. The average duration was four days. 

In 2 patients death was directly attributed to the arrhythmia. 

Permanent arrhythmia developed in only 2 patients, both uf whom had 
paroxysms of auricular fibrillation before ~neration. 

The main factors of ztiological impoicance were pre-operative cardio- 
vascular disorders, particularly rhythm and conduction disturbances, and 
various post-operative complications causing anoxia and vagal reflexes. 

The management and prevention of the rhythm disorders is discussed. 


I wish to thank Mr. J. R. Belcher for his encouragement and advice in the preparation of 
this paper. Also Miss Y. Reeves for secretarial assistance. 
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HISTOLOGY AND BEHAVIOUR OF 
THYMIC TUMOURS 


By A. D. THomson anp A. C. THACKRAY 


From the Bland-Sutton Institute of Pathology, Middlesex Hospital, London, W.1 


Tuymic tumours vary considerably in their behaviour, from slowly growing 
circumscribed masses which can be successfully removed surgically without 
risk of recurrence, to rapidly growing infiltrating neoplasms which are inoper- 
able when first seen and the first sign of whose presence may be the discovery 
of a metastasis. This variety of clinical behaviour patterns is paralleled by 
a wide range of histological appearances, and it is clearly of importance to 
know how far it is possible to correlate the histological types of thymic neoplasm 
with a particular clinical course. 

The first necessity is a scheme of histological classification which is simple 
enough to be used by pathologists, who may see very few of these tumours, 
and at the same time sufficiently comprehensive to provide a category for any 
type of tumour likely to be met with. From the large number of classifications 
available in the literature we have evolved the following scheme, which is 
described in detail and illustrated in a recent publication (Thomson and 
Thackray, 1957). 


TABLE.—HISTOLOGICAL CLASSIFICATION OF THYMIC TUMOURS 
I. Epithelial 


A. Differentiated or epidermoid 
B. Oval- or spindle-celled 

C. Lympho-epithelioma 

D. Granulomatous 

E. Undifferentiated 


II. Lymphoid 
III. Teratomatous 


This classification is, of course, subject to review in the light of further 
experience, but so far it has proved satisfactory. In the present paper, a brief 
summary of the pathological features of each of the different types of tumour 
will be followed by a note on their clinical behaviour and a typical illustrative 
case. 


MATERIAL 
The series of thymic tumours on which this and our earlier histological 
paper are based has been collected from the surgical and post-mortem material 
of the Bland-Sutton Institute of Pathology, Middlesex Hospital. The cases 
have been carefully scrutinised and only those with histological sections 
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available from the actual thymic site have been retained, omitting cases with 
tumours in the thymic region but with histological sections of metastases only, 
Altogether there were 67 such acceptable cases during the past twenty years, 
The number of cases in each of the histological categories which follow indicate 
their relative frequency. 


Tue NorMAL THoymus GLAND 


The normal thymus gland contains both epithelial and lymphoid elements, 
The most conspicuous epithelial structures are the Hassall’s corpuscles, but 
there is, in addition, a syncytium or network of epithelial cells extending 
throughout the normal active thymus. Permeating this syncytium there is 
a diffuse infiltrate of lymphocytes, more numerous in the external zone and 
forming the dense and darkly staining cortex. The paler staining medulla 
contains relatively more epithelial elements, but both epithelium and lympho- 
cytes are represented in both the cortex and the medulla. Occasionally in 
the normal thymus, more often in the gland from myasthenic patients, there 
are actual lymphoid follicles in the medulla. 


TuMourRS 


Tumours of the thymus may arise from either the epithelium or the 
lymphoid tissue. The confusing variety of histological appearances shown by 
thymic tumours is due in part to the variation from tumour to tumour, and 
even in different parts of the same tumour, of the type and degree of 
differentiation of the epithelium, and also in part to the fact that even the 
primarily epithelial tumours are secondarily infiltrated with lymphocytes, 
sometimes heavily. The extent of this lymphocytic infiltration varies from one 
part to another of the same tumour and there may be occasional areas virtually 
devoid of lymphocytes. The presence of the lymphocytes tends to obscure 
the underlying epithelial tumour cells, and as they do not seem to bear any 
relation to behaviour and prognosis we have ignored them in classifying the 
epithelial group of tumours with one exception, the lympho-epithelioma, 
where they play a constant and characteristic part in the histological structure 
of the tumour. 

The term thymoma has been used with such various meanings in the past 
that it requires definition; where met with in this paper it is to be regarded 
as a general term including all epithelial thymic tumours. 


I. Epithelial Thymoma 


The epithelial thymic tumours form the largest of these three main groups 
of thymic neoplasms, accounting for approximately 80 per cent. of the cases 
in the present series. 

A. Differentiated or epidermoid thymic tumour. 

Number of cases .. = ies + 2¥ 
Average age oe 


Sex—4 males and 3 fernales. 
Myasthenia—4 out of the 7 patients. 





or 
tre 
af 
su 
se 


_—_ tacks aoa 6 





SIS 


vith 
nly, 
ars, 
ate 


Jut 
ng 

is 
nd 
lla 
0- 


re 








AND DISEASES OF THE CHEST 205 


The differentiated thymoma is composed of coherent sheets of large 
polygonal cells of epidermoid type, closely resembling the epithelial cells 
adjoining the Hassall’s corpuscles in the medulla of the normal gland. Further 
differentiation of these tumour cells may occur to produce definitive Hassall’s 
corpuscles, in which can be seen all the layers of maturation of normal squamous 
epithelium. Many of the tumours in this group show lymphocytic infiltration, 
but this is very variable in amount (Fig. 1). 

Clinical course. Six of the 7 patients were treated by thymectomy, irradiation 
or a combination of both. Five have died, 1 as a result of myasthenia before 
treatment, 1 with disseminated tumour in the chest and abdomen four years 
after thymectomy, and 3 as a result of mediastinal compression. The 2 
survivors, both myasthenics, are alive and well on reduced prostigmine dosage 
seven years and two years after thymectomy. 

Illustrative case. A man aged 46 developed difficulty in swallowing, with 
regurgitation of fluids through the nose, weakness of the arms and slurring 
of his speech over a period of three months. A chest X-ray revealed a mass 
in the anterior mediastinum and a thymectomy was performed. Microscopy 
of the tumour showed it to be a differentiated type of thymoma (Fig. 1), 
and the patient remains alive and well two years later, but still on prostigmine. 

B. Oval- and spindle-celled thymic tumours. 


Number of cases ar ae so 2 
Average age “< ee ae oo & 
Sex—3 males and 4 females. 

Myasthenia—1 of the 7 patients. 


The oval-celled thymoma is composed of sheets of cells which are uniform 
in size and staining, though smaller and darker than in the previous type, and 
with a distinctly oval outline (Fig. 2). There is frequently a heavy lymphocytic 
infiltration. 

Clinical course. The 4 examples of oval-celled thymoma were treated by 
thymectomy and all are alive and well up to six years after treatment, including 
the 1 myasthenic patient. 

Illustrative case. A female aged 29 was found to have a rounded mediastinal 
shadow on routine X-ray examination which slowly increased in size over 
a period of two years, but which produced no symptoms. A thymectomy was 
performed and she remains alive and well six years later. Histological exam- 
ination of the tumour showed it to be a thymoma of the oval-celled type 
(Fig. 2). 

The spindle-celled thymoma is made up of bands and whorls of elongated 
spindle-shaped epithelial cells, often with scattered lymphocytes amongst 
them (Fig. 3). The microscopical appearance of this tumour is characteristic, 
and if a neoplasm is referred to as a “ typical thymoma ” it is usually of this 
or the oval-celled variety. 

Clinical course. Thymectomy was performed on all 3 of the patients with 
spindle-celled thymomas; none had myasthenia. Two have died, 1 as a result 
of bronchiectasis and the other from mediastinal compression, local removal 
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of the tumour having been incomplete. No metastases have been found with 
either the oval- or the spindle-celled tumours. 

Illustrative case. A woman of 59 developed pain in the upper part of her 
chest, and on X-ray was found to have an anterior mediastinal mass. At 
operation a mass measuring 34 X2 X2 inches was found and removed, and 
proved on histological examination to be a spindle-celled thymoma (Fig. 3). 
She remained alive and well for five years after the operation, but died at 
the age of 64 from coronary thrombosis, with no sign of recurrence. 

C. Lympho-epithelioma. 

Number of cases .. ee es < % 


Average age ae a 34 
Sex—1 male and 4 females. 
Myasthenia—3 of the 5 patients. 


This tumour is composed of a regular syncytial network of pale staining 
epithelial cells, uniformly and heavily infiltrated with lymphocytes (Fig. 4). 

Clinical course. Thymectomy was performed on all 5 patients. One of the 
myasthenics died of an acute exacerbation of the disease during pregnancy, 
but the other 2 myasthenics are alive and well on reduced prostigmine dosage 
after operation. The 2 non-myasthenics have died, 1 from suicidal coal-gas 
poisoning without evidence of tumour recurrence at autopsy, and the other 
from superior vena caval compression. No metastases have been found with 
tumours of this type. 

Illustrative case. A man aged 47 developed progressive myasthenia gravis 
over a period of a year. A chest X-ray revealed a mediastinal mass. His chest 
was explored and the greater part of a tumour in the thymic region was 
removed. The area was irradiated, and he remains alive and well five years 
later. 

D. Granulomatous thymoma. 


Number of cases .. ps = ~~ 
Average age - ee 30 
Sex—6 males and g females. 
Myasthenia—none. 

The granulomatous thymoma is made up of epithelial cells similar in 
appearance to those of the previous type but characteristically forming 
binucleate and occasional multinucleate giant cells. Infiltration with lympho- 
cytes and eosinophils, and a progressive hyaline fibrosis, gives an appearance 
almost indistinguishable from Hodgkin’s disease. Only those cases with 
sections available from the primary site on the thymus have been included in 
the series, though the lymph nodes which are early invaded show a similar 
microscopic appearance. 

Clinical course. Of the 15 patients, 13 have developed metastases from the 
thymic site and g have died with the disseminated disease on the average 
three years from the time of diagnosis. Six of the patients had a thymectomy; 
1 of these has subsequently died with metastases while the other 5 have 
survived for periods between one and four years. 


Illustrative case. A young woman of 35 presented herself with enlarged 





PLATE XXXI 


Fic. 1.—Differentiated epithelial thymoma. Showing a 
tumour composed of differentiated epidermoid 


cells. (x 375.) 


Fic. 3.—Spindle-celled thymoma. Showing a tumour 
with the characteristic spindle-shaped epithelial 
cells and an admixture of lymphocytes. (x 98.) 


Fic. 2.—Oval-celled thymoma. Showing a tumour with 
a whorled pattern composed of oval-shaped epithelial 
cells. (x 390.) 


Fic. 4.—Thymic lympho-epithelioma. Showing a 
tumour composed of pale staining epithelial! cells 
with uniform lymphocytic infiltration. (x 300.) 
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PLATE XXXII 





Fic. 5.—Granulomatous thymoma. A tumour in which Fic. 6.—Undifferentiated epithelial thymoma. Showing 
there are mononuclear cells and occasional giant a tumour composed of poorly differentiated thymi 


cells with fibrous tissue and an infiltration by epithelial cells with many mitoses. (x 375. 
polymorphonuclear leucocytes and lymphocytes. 
< 338.) 
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Fic. 7.—Lymphoid thymoma. Showing a lympho- 


Fic. 8.—Teratoma. Showing a malignant teratoma 
sarcoma of the thymus. ( 390.) 


in which there are irregular tubules and a spindle- 
celled stroma. (x 98.) 
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glands in the left cervical region. These were removed by block dissection 
and histological examination showed them to be replaced by granulomatous 
tumour. A thymectomy was later performed and a thymic tumour was removed 
together with enlarged and invaded lymph nodes extending towards the left 
cervical area. Histology revealed a granulomatous tumour in the thymus 
(Fig. 5). The patient remains alive and well two years later. 

E. Undifferentiated epithelial thymic tumour. 


Number of cases .. re - -. @ 
Average age ba os 48 
Sex—13 males and 7 females. 
Myasthenia—none. 

The tumours of this group are composed of epithelial cells with little 
attempt at differentiation. Their irregularity of size, shape and staining, 
together with evidence of mitotic activity, indicates their degree of malignancy 
(Fig. 6). 

Clinical course. These anaplastic tumours are almost invariably inoperable 
when first diagnosed, and for this reason they rarely feature in reports of 
surgical series. Only one of the 20 cases survived for even a year after diagnosis, 
which accords well with their ominous histological appearance. The 19 fatal 
cases were treated by thymectomy, irradiation or both in combination, and at 
the time of death 16 had mediastinal obstruction, while many had widespread 
metastases especially in liver, lungs and cervical lymph nodes. 

Illustrative case. A male of 47 presented with dysphagia, dyspnoea and 
evidence of superior vena caval compression. A chest X-ray revealed a large 
mediastinal mass. He was treated by irradiation and the mass became smaller. 
He died seven months later, and at autopsy a large mass was found extending 
from the arch of the aorta to the diaphragm, enveloping the heart and the 
great vessels and invading the myocardium. There were many secondaries 
in the liver, the pancreas and the kidneys. The microscopical appearance was 
that of an undifferentiated epithelial thymoma (Fig. 6). 


II. Lymphoid Tumours 


Number of cases .. on he —- = 
Average age os ys s« + & 
Sex—3 males and 7 females. 
Myasthenia—none. 

Microscopically these tumours are composed of uniform sheets of lympho- 
cytes, and, unless remains of normal thymic tissue are seen, the section cannot 
be distinguished from that of a lymphosarcoma elsewhere in the body (Fig. 7). 

Clinical course. This tumour behaves much like any other lymphosarcoma 
and in g of the 10 cases proved rapidly fatal, with a terminal leukemia develop- 
ing in 2 of them. The sole survivor, a woman of 51, is alive and apparently 
well three and a half years after thymectomy. 

Illustrative case. A man of 22 was admitted with a history of dyspnoea 
and swelling of the neck for three weeks. He had signs of mediastinal com- 
pression, and died on the day of admission. A blood count just before death 
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showed a total white count of 433,000 per c.mm. Post-mortem examination 
showed the thymus to be replaced by a tumour, 8 inches diameter, which 
surrounded the great vessels, the trachea and the heart (Fig. 7). 


III. Teratomas 
Number of cases .. ne re <<» 
Average age ea = on - =< 
Sex—3 males. 
Myasthenia—None. 

Teratomas of the thymus, as elsewhere, are composed of mingled tissues 
from the three germinal layers, one or more of which shows signs of malignancy 
(Fig. 8). 

Clinical course. The three tumours in this group all proved rapidly fatal, 
I patient dying before treatment, 1 following a course of irradiation and the 
third after thymectomy. 

Illustrative case. A 25-year-old male was admitted t» hospital complaining 
of a pain in the chest which he had had for five weeks. A chest X-ray showed 
a large mediastinal mass. He was treated by irradiation, but developed an 
empyema and died three months later. At autopsy a large tumour mass was 
found replacing the thymus and extending 3} inches beyond the sternal 
margins. The primary was a typical malignant teratoma (Fig. 8), and there 
were secondary deposits in the left lung and in the liver. 


Discussion 


From this factual account of the several groups of thymic tumours certain 
topics emerge which warrant further discussion. 

The thymus reaches its maximum development early in life, and early 
regresses. It is not surprising, therefore, that thymic tumours occur in relatively 
young people. The average age of all the cases in this series was 37 at the time 
of diagnosis, and the only groups older than the average were the differentiated 
and oval- and spindle-celled epithelial types. 

From the clinical course of the various patients it will be seen that all 
degrees of malignancy are represented. Thus the oval-celled thy:omas have 
remained localised and slowly growing tumours with no metastases. The 
spindle-celled tumours and the lympho-epitheliomas have proved a little more 
aggressive as one patient from each group has died from compression of the 
superior vena cava, but no metastases have been found. The differentiated 
epithelial tumours show evidence of local invasiveness to involve the 
adjacent large vessels, the lung and the pericardium, and they may event- 
ually metastasise within the chest or even occasionally outside it. The 
granulomatous thymomas are at first confined to the thymus but are only 
very rarely diagnosed at this stage, though such an early tumour may be 
encountered by chance at thoracotomy for another condition. They soon 
extend beyond the thymus and give rise to cervical node or other metastases, 
such secondaries being most often the first sign of anything wrong. Though 
generally inoperable they respond well to irradiation, by which means life 





AND DISEASES OF THE CHEST 209 


may be prolonged for several years. The undifferentiated epithelial tumours, 
the lymphosarcomas and the teratomas in our experience are highly lethal, 
death usually occurring within a year of diagnosis. Thus all shades of clinical 
behaviour are encountered, at least half the tumours being highly malignant, 
a finding which contrasts with reports based on strictly surgical series of cases 
where only the more benign and therefore surgically removable examples are 
recorded. 

No mention has yet been made of the macroscopic appearance of these 
tumours. In the early examples of thymic neoplasms before invasion has 
become obvious we have found it impossible to divine the nature of the tumour 
from the macroscopic appearance alone, there being no characteristics visible 
on naked eye inspection of the cut surface of the growth to correlate with its 
histological type. In the absence of obvious metastases it seems important to 
submit patients with thymic tumours to surgical exploration, removing the 
tumour if feasible, or securing an adequate biopsy in the inoperable cases. 
The tissue thus obtained will permit a histological diagnosis of the type of 
tumour to be made, with its bearing on further treatment and prognosis. It 
is pertinent to stress the importance of good fixation of the removed tissue if 
histological errors are to be avoided. In poorly fixed thymic tissues the 
epithelium autolyses first, leaving the lymphocytes; poor fixation can give the 
relatively benign lympho-epithelioma the appearance of a lymphosarcoma. 

In a purely surgical series of thymectomy cases the frequency of the 
association of thymic tumours and myasthenia is liable to be exaggerated as the 
clinical condition often calls for thymectomy. In this series of 67 tumours 
only 8, or approximately 12 per cent., of the patients had myasthenia gravis. 
In 4 of these patients the tumour was of the differentiated type, 3 had a lympho- 
epithelioma and the remaining patient an oval-celled thymoma. In no case 
was myasthenia associated with the granulomatous, the undifferentiated 
epithelial, the lymphosarcomatous or the teratomatous types. Although the 
myasthenic cases are restricted to three types of epithelial tumour it is possible 
to have an identical type of histological tumour but no myasthenia. Neither 
have we found lymphocytic infiltration to be a constant or a striking feature 
in the myasthenic tumours as has been suggested. Of the 8 myasthenic 
patients 3 have died as a result of either the disease or the tumour, while 
5 remain alive from one to seven years after thymectomy. 

Thus in the complex group of tumours which may arise from the thymus 
gland some semblance of a behaviour pattern appears in each of the named 
sub-groups and once the histology of the tumour is known, following either 
surgical removal or biopsy, it is possible to give some guide as to the likely 
clinical course and behaviour of the tumour. 


Summary 
Sixty-seven thymic tumours are classified histologically into epithelial, 
lymphoid and teratomatous groups. The epithelial tumours, forming approx- 
imately 80 per cent. of the series, are further subdivided into differentiated, 
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oval- and spindle-celled, lympho-epitheliomatous, granulomatous and un- 
differentiated types. An account is given of the distinctive histological features 
and the clinical course described of each of these types of tumour. It is found 
that once the histology of the neoplasm is known it is possible to give a guide 
as to the probable outcome and behaviour of the tumour. 


We would like to thank the physicians and surgeons of the Middlesex Hospital, under 
whose care these patients were, for permission to refer to the clinical notes, and in particular 
Mr. T. Holmes Sellors who performed most of the thymectomies on the patients in this series, 
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NEUROGENIC TUMOUR OF THE PHRENIC NERVE 


By J. Mires WALKER 
From Pinewood Hospital, Wokingham, Berkshire 


INTRATHORACIC neurogenic tumours are usually situated posteriorly and in 
most cases arise from the intercostal nerves or the sympathetic chain. They 
are generally considered to be tumours of the cells of the nerve sheath, and may 
occasionally occur in association with general neurofibromatosis. It is un- 
common for these tumours to be found in connection with other intrathoracic 
nerves, and a review of the literature would suggest that a neurilemmoma of 
the phrenic nerve is very rare indeed. 

Numerous authors have recorded neurogenic tumours of the vagus nerve 
(Furrer and Fox, 1940: Blades and Dugan, 1943: Gerbode and Marguiles, 
1953; Gilbertsen and Lillehei, 1954; Tuttle, Sanai and Harms, 1956). A case of 
neurinoma of the recurrent laryngeal nerve was reported by Efskind 
and Liavaag in 1950. Diveley and Daniel (1951) reported two cases of solitary 
neurogenic tumour of the lung and refer to two other cases in the literature. 
According to these authors Rubin and Aronson described one case of multiple 
neurofibromata scattered within and on the surface of both lungs. 

Weisel e¢ al. (1956) record a case of neurilemmoma of the diaphragm and 
summarise the literature. It is possible that such tumours arise from the sheath 
of the phrenic nerve. The solitary tumour described by Keller and Callender 
(1930) and that of the case reported on by Cutler and Gross (1936) were 
thought to have arisen from the phrenic nerve sheath, but this could not be 
convincingly demonstrated in either case. 

Moreau, Boudin and Monod (1947) record the case of a patient with the 
cutaneous manifestations of Von Recklinghausen’s disease and a neurinoma 
of the phrenic nerve causing mediastinal compression. Two years after resec- 
tion of this tumour there was recurrence with sarcomatous change, resulting in 
the death of the patient. 


Case Report 


E.R., a married woman of 52 years, was admitted to hospital on 2.4.57. 
She had been well until six weeks previously, when she had begun to complain 
of a persistent, dull aching pain in the right retro-mammary area, radiating 
through to the back. There was also pain in the right shoulder, which 
radiated down the arm as far as the elbow. She also complained of a cough 
producing up to half an ounce of mucoid sputum per day which had been 
present for the last twelve months. 

There were no abnormal physical signs on examination. 


(Received for publication April 11, 1958.) 
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INVESTIGATIONS 


A radiograph of the chest showed an oval, clearly defined, homogeneous 
opacity continuous with the right side of the mediastinum at the level of the 
first and second interspaces (Fig. 1). It measured about 2 x 1}inches. In 
the lateral view the opacity was situated anteriorly and was well defined by 
lateral tomography (Fig. 2). A right artificial pneumothorax was induced 
which showed the tumour to be extrapulmonary. On screening both halves 
of the diaphragm moved normally. 


OPERATION 


On April 12, 1957, a right thoracotomy was performed by Mr. J. R. Belcher. 
The tumour was found projecting from the anterior mediastinum end was 
covered by the mediastinal pleura. The phrenic nerve entered the upper pole 
of the mass and emerged from its lower pole. The nerve was divided above 
and below the tumour, which was then removed. 

Post-operative progress was uneventful. 


PATHOLOGY 


An encapsulated tumour about the size of a pigeon’s egg. There was about 
an inch of phrenic nerve splayed over the capsule but not incorporated in the 
tumour. The cut surface had a variegated, gelatinous appearance with red 
and yellow mottling in the central part. There were fibrous fasciculi running 
across it, and some tiny cysts. The histology conformed with that of a neuri- 
lemmoma. Small bundles of nerve sheath cells with palisaded nuclei and 
reticulin were present, though scanty in the section examined. Fine fibrillary 
tissue and collagen and stellate cells was plentiful and there were many small 
deposits of free fat scattered about, as has often been described in these tumours. 
Bundles of small blood vessels were prominent and almost suggested a hem- 
angiomatous (as well as a xanthomatous) element in the tumour. They were 
patchy in distribution and associated with them was fresh hemorrhage and 
deposits of old blood pigment in the surrounding tissue. Some of the vessels 
had fibro-hyaline thickening of the media, but no endarteritis; others, without 
the muscle layer, had a collar of foamy fat-staining cells immediately under- 
neath the endothelium, and these also had a surround of fibro-hyaline tissue. 


Discussion 


It will be appreciated that the diagnosis of neurogenic tumour of the phrenic 
nerve is unlikely to be made short of thoracotomy. Once the nature of the 
tumour has been recognised its excision is justified for the same reasons as 
neurogenic tumours elsewhere in the thorax. There is evidence that it may 
increase in size and cause symptoms of mediastinal compression, as in the case 
of Moreau ¢é al. There is also a possibility of malignant change (Ellman and 
Woodhouse Price). 

The patient’s complaint of pain was thought to be due to the involvement 
of the phrenic nerve. It will be noted that it was not unlike the pain reported 
by Weisel e¢ al. in neurilemmoma of the diaphragm. 
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PLATE XXXIII 







Fic. 1.—Chest X-ray. 


Fic. 2.—Right lateral tomogram showing the 
anterior situation of the growth. 
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Fic. 3.—The resected specimen. A portion of 
the phrenic nerve can be seen. 





Fic. 4.—Histology of the tumour: low power view. 
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Summary 
A case of neurolemmoma of the right phrenic nerve is reported. The litera- 
ture relating to this condition is briefly reviewed and the diagnosis and treat- 
ment is discussed. 


I am most grateful to Dr. A. J. Moon for permission to publish this case; and my thanks are 
due to Dr. N. H. Schuster for the pathology reports. 
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NEURILEMMOMA OF THE DIAPHRAGM CAUSING 
SEVERE HYPERTROPHIC PULMONARY 
OSTEOARTHROPATHY 


By S. A. TRIVEDI 
From the London Chest Hospital 


Tumours and cysts arising from the diaphragm are rare. Samson and Childress 
(1950) reviewed the literature on this subject and could only collect 35 well- 
authenticated cases. The first primary neurogenic tumour of the diaphragm 
was reported by Klassen, Patton and Bemen (1945). This was successfully 
removed and the histological diagnosis was made. Since then only 4 cases of 
neurogenic tumours of the diaphragm have been reported, 2 by Samson et al. 
(1950) and 1 each by Sweet e¢ al. (1953) and Weisel et al. (1956). The last 
reported case was a neurilemmoma of the diaphragm, the first of its kind. 

The purpose of this paper is to report a further case of a neurilemmoma of 
the diaphragm. The patient presented with severe hypertrophic pulmonary 
osteoarthropathy without any other chest symptoms. 


Case Report 


S.F.M., a 5-year-old girl, was quite healthy until the beginning of November 
1953. At this time she had a heavy cold and tonsillitis. This was treated by 
sulphonamides, but she did not recover completely. The following week the 
child’s ankles and knees were swollen, but she did not complain of any pain. 
The joint swellings increased gradually and the right forearm became involved. 

In December 1953 she was admitted to the Kent and Sussex Hospital, 
Tunbridge Wells. On admission she had a fever of 100° F. and pulse of 140/min. 
There was gross clubbing of the fingers and toes and generalised enlargement of 
superficial lymph glands. Both knee joints and the ankle joints were swollen 
(Figs. 1 and 2). There were signs of fluid in the involved joints, full range of 
movement was possible in all the joints and these were completely painless. 
The right forearm was swollen above the wrist but was not tender. Examination 
of the chest revealed an impaired percussion note and poor air entry at the left 
base. Examination of other systems revealed no abnormality. 

A chest X-ray showed a rounded mass at the left base (Fig. 3). This was 
inseparable from the diaphragm, which was displaced a little downwards but 
was moving well with each respiration. X-rays taken on full inspiration and 
expiration did not show any change in the shape of the mass. X-ray of both 
hands, forearm and legs showed well-defined layers of subperiosteal deposition 
of bone, typical of pulmonary osteoarthropathy (Fig. 4). Joint X-rays showed 
increase in joint spaces suggesting fluid. 

Other investigations included blood examinations (white cell count, 


(Received for publication February 6, 1958.) 














PLATE XXXIV 





Fic. 1.—Photograph showing gross clubbing of the fingers. 
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Fic. 2.—Photograph showing considerable swelling of both 
knees. 
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PLATE XXXV 





Fic. 3a.—P.A. film showing tumour at the left bas 


Fic. 3b.—Lateral film showing posterior positi 
of tumour. 





(b) 


Fic. 4.—P.A. film of the forearm showing gr 
periosteal reaction. 
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14,000/c.mm. with 67 per cent. neutrophils; Hb 85 per cent. and E.S.R. 
41 mm. (Westergren) after one hour.) Blood Wassermann and Kahn and 
Mantoux tests were negative. 

Bronchoscopy revealed no abnormality except angulation of the left lower 
lobe bronchus, suggesting some external pressure. A little Lipiodol was put 
down through the bronchoscope and X-rays of this confirmed an extra- 
pulmonary intrathoracic growth. An I.V.P. to exclude the possibility of a renal 
mass and a Trendelenburg barium swallow to exclude the possibility of hiatus 
hernia were done with negative results. 

A probable diagnosis of intrathoracic extra-pulmonary growth was made 
and she was referred to the London Chest Hospital for surgical treatment on 


7.1.54 


Operation 

On 11.1.54 Mr. J. R. Belcher carried out a left thoracotomy under a general 
anesthetic (Dr. A. C. Rose) through the bed of the eighth rib. The left lower 
lobe was found to be collapsed. A rounded bluish mass about 3 inches in 
diameter was found underneath the collapsed lobe. This mass was adherent 
in one place to the lung, but the adhesion was not vascular and was easily 
dissected free. On further dissection the mass was found arising from the 
diaphragm by a sm: 'l pedicle about 4 inch in diameter. The supradiaphrag- 
matic part of the growth was removed separately. The involved part of the 
diaphragm was dissected along with a cuff of normal tissue. The tumour was 
found to be extending on the other side of the diaphragm into the abdomen. 
This part was also removed; the peritoneal cavity was not opened. 


Pathology 

The pathological report by Dr. K. F. W. Hinson was as follows: “‘ The 
specimen consists of a coarsely lobulated encapsulated tumour. Its cut surface 
is white, glistening and whorled. In sections it consists of interlacing bundles 
of poorly collagenised fibres, or of a reticular pattern. There is a suggestion in 
the whorled bundles of palisading of the nuclei, so that the tumour is probably 
a neurilemmoma. In the portion attached to the diaphragm the histology is 
similar although the muscle fibres are involved in the fibrous tissue. This 
represents an attachment to the diaphragm rather than infiltration, as there is 
no evidence of malignancy in the tumour.” 


Follow-up 

The effusion in the joints and the swelling of the right forearm cleared soon 
after operation and the clubbing had almost gone by 26.4.54. When last seen 
in December 1957 there was no sign of recurrence of the osteoarthropathy. 


Discussion 
After the first successful excision of a malignant tumour by Gale and 
Edwards (1939) more and more cases of diaphragmatic neoplasms have appeared 
in the literature. In the series reported by Samson ef al. (1950), 18 out of 35 
cases were malignant. Out of the 6 cases of primary neurogenic tumours of the 
diaphragm (including the one described in this paper), 2 were found to be 
malignant. Out of the 5 cases previously described, 2 presented a different 
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degree of pulmonary osteoarthropathy. The case described by Klassen et al, 
(1945) showed only joint and bony changes in the extremities without clubbing, 
while that described by Samson et al. (1950) showed gross clubbing in addition, 
Including the present case, three out of six presented with osteoarthropathy. In 
view of this it appears that the view of Price Thomas and Drew (1953), that 
fibrous neurogenic tumours do not give rise to osteoarthropathy, should be 
modified, at least in respect of those arising from the diaphragm. 

The classification of intrathoracic neurogenic tumours has been simplified 
by Cruickshank (1957), who classified them according to the component of the 
nerve fibre from which they arose. Neurofibroma and its malignant counterpart, 
neurofibrosarcoma, constitute the first group which arise from the non-specific 
nerve sheath (cells fibrocytes), while neurilemmoma (whose malignant counter- 
part is rare or non-existent) arises from the lemmocytes of the specific sheath of 
the axis cylinder, and this constitutes the second group. Ganglioneuromas and 
neuroblastomas (malignant) constitute the third group; they arise from the 
nerve cells. The fourth group includes the chromafin tumours. The neurilem- 
momas are of neuroectodermal origin and are differentiated from the mesoder- 
mal neurofibromas by the histological appearances. The tumour cells nuclei are 
arranged in systemic groupings variously described as “ regimentation”’ or 
** palisading.”’ In the absence of “‘ regimentation”’ the tumour cannot be 
distinguished from the neurofibroma. 

Two of the five cases previously described were neurofibromata (one by 
Klassen e¢ al. and one by Sweet eé¢ al.). The other two, described by Samson 
et al., were neurofibrosarcomata. The one described by Weisel e¢ al., was a 
neurilemmoma, as was the present case. 

The age in the previously described tumours varied from 26 to 56 years. 
The present case occurred at a very early age of 5 years. There were four 
females and two males and four tumours occurred on the left and two on the 
right side. All the previous tumours originated from the tendineous part of 
the diaphragm, while the present case arose from the muscular part. All the 
tumours arose from the intra-diaphragmatic part of the phrenic nerve and post- 
operatively diaphragmatic paralysis was not observed. 

The remarkable clearing of the osteoarthropathy was observed in both the 
patients described previously. The present case also showed a rapid reversal of 
the osteoarthropathic changes. This observation, along with the high rate of 
incidence of malignant tumours, suggests that early thoracotomy should be 
undertaken for the purpose of the diagnosis and operative treatment. 


Summary 
1. One case of primary neurilemmoma of the left leaf of the diaphragm 
occurring in a girl aged 5 is described. This brings the total number of primary 
neurogenic tumours of the diaphragm in the literature to six. This is the second 
case of neurilemmoma. 
2. The presenting feature of this case was severe hypertrophic pulmonary 
osteoarthropathy. This has occurred in half the cases reported. * 
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3. The removal of the tumour led to rapid improvement in the osteoarthro- 


pathy. 
4. The importance of early operative treatment is emphasised because of 


the high incidence of malignancy. 


My thanks are due to Dr. N. M. Jacoby for his kind permission to publish this case; and to 
Mr. J. R. Belcher and Dr. K. F. W. Hinson for their help and encouragement. 
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THE CO-EXISTENCE OF BRONCHIAL CARCINOMA 
AND SARCOIDOSIS 


By Puitie ELLMAN AND AUDREY HANSON 


From the Chest Unit, Plaistow Hospital, London 


Despite the fact that sarcoidosis and bronchial carcinoma are common 
diseases it is unusual to find them co-existing, and this probably accounts for 
the fact that very few such cases have been reported in the literature. Only 
two cases have been recorded in which sarcoid lesions were present in the area 
of lung invaded by neoplasm (Jefferson et al., 1954; Goodbody and Taylor, 
1957), and in both these instances the malignant changes developed some time 
after the diagnosis of sarcoidosis had been established. Spencer and Raeburn 
(1953) are of the opinion that malignant changes can occur in. peripheral lung 
scars of post-inflammatory origin. The granulomatous nature and mode of 
healing of sarcoid nodules produce scars similar to post-inflammatory lesions 
in many respects and it seems feasible, therefore, that malignant changes may 
occasionally arise in association with healing or healed sarcoid nodules. This 
factor should be borne in mind particularly when sarcoidosis develops in those 
patients who come into the age groups in which bronchial carcinoma is most 
commonly found, but also in any patient in whom there is progressive enlarge- 
ment of the hilar and mediastinal lymph nodes or X-ray evidence of localised 
areas of “ infiltration ’’ developing during the course of the disease. Difficulties 
in diagnosis may well arise if the patient presents with the dual pathology 
and we record, therefore, a case of this nature which presented a diagnostic 
problem. 


Case Report 


J.N., aged 55, a lighterman, first attended on March 6, 1957, complaining 
of increasing cough and sputum for two months and repeated bloodstaining 
of sputum for five days. Pain, aggravated by deep breathing, had been present 
to the right of the sternum for two weeks. ‘‘ Smoker’s cough” had been 
noticed for many years, and he had smoked thirty cigarettes a day for forty 
years. There was no complaint of weight loss or dyspnoea, and there was no 
relevant past history apart from rheumatoid joint disease affecting the ankles, 
knees and elbows, for which he had received treatment at the London Hospital 
in 1952. He had never had a chest X-ray before. 

On examination he was found to be a thin, alert, intelligent man. Stiffness 
of the knees, ankles, both wrists and the right shoulder was noted. Discrete 
mobile glands were palpable in both axille and the right supraclavicular 
triangle. Clinical examination of the chest revealed limited movement and 
an impaired percussion note at the right base, with absent breath sounds in 
this area. Occasional inspiratory rhonchi were audible in the right upper 
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PLATE XXXVI 





Fic. 1.—X-ray of the chest showing a large homo- 
geneous opacity in the right lower zone, hilar 
adenopathy and infiltration in both upper zones. 
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Fic. 2.—Section of the bronchial squamous celled Fic. 3.—Section of a lymph gland showing heal: 
carcinoma showing well differentiated growth. (x 94.) sarcoid lesions (x 94.) 
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zone posteriorly. X-ray examination of the chest showed a large, dense, 
nodular, homogeneous mass in the right anterior basal segment of the lower 
lobe, right hilar gland enlargement, and infiltration in both upper zones, 
a denser shadow being present in the right upper zone with suggestive evidence 
of cavitation (Fig. 1). The liver edge was just palpable and there was marked 
splenomegaly. The blood sedimentation rate was 36 mm. in one hour (Wester- 
gren). The blood count showed a hemoglobin of 100%, W.B.C.s 12,000/ 
cu.mm., neutrophils 84%, lymphocytes 15% and monocytes 1%. Sputum 
was repeatedly negative for tubercle bacilli and neoplastic cells. Urinalysis 
was normal. Bronchoscopy did not reveal any abnormality. 

He was admitted to the Chest Unit at Plaistow Hospital on March 14, 
1957, under the care of one of us (P.E.). Biopsy report on the right supra- 
clavicular gland was: ‘‘ Small node with small follicles, very early example 
of sarcoidosis.” Serum proteins—Total 7-2 Gm.%, Albumin 4:1 Gm.%, 
Globulin 3-1 Gm.%. A/G ratio—1-3:1. Electrophoresis normal. Blood 
urea 32 mgm.%. X-ray of hands was normal. Eight specimens of sputum 
negative for tubercle bacilli on smear examination. While in hospital the 
patient gained weight, no further blood spitting occurred and the sedimentation 
rate fell to 15 mm. in one hour. The spleen became progressively smaller. 
There was some extension of the lung masses, however, particularly in the 
right upper lobe, and exploratory thoracotomy was advised. The patient was, 
therefore, admitted to the London Chest Hospital on May 22, 1957, under 
Mr. J. R. Belcher for this procedure. 

At that time he was complaining of a slight morning cough and sputum 
only. There was no real change in the clinical condition except that the liver 
was now palpable four fingers’ breadth below the costal margin. Another 
cervical gland biopsy showed changes typical of sarcoidosis, and four specimens 
of sputum now showed highly suggestive malignant cells. A further biopsy 
revealed a slight bulge into the floor of the left main bronchus just above 
the carina, but bronchial biopsy was uninformative. The Mantoux test 1 : 
100 was positive. On May 30, 1957, a lateral chest film showed that there was 
some breakdown in the lower lobe mass and a fluid level was noted. 

A right thoracotomy was performed on June 3, 1957. At operation a very 
large growth was found to be confined to the basal segments of the right lower 
lobe, adherent to the diaphragm, “‘ probably carcinoma.” Another separate 
mass was present at the apex with large adhesions over it. Small nodules were 
present throughout the rest of the lung. The subcarinal glands were enlarged. 
The growth was separated from the diaphragm and a biopsy taken. Wedge 
resection of the apical segment of the right lower lobe was performed and one 
subcarinal gland was removed. Post-operative recovery was uneventful. 


Pathological Report (Dr. K. F. W. Hinson). ‘‘ Sections of the right lower 
lobe mass show squamous carcinoma. Tip of the apex of the lower lobe 
showed a small squamous metastasis lying within a vessel and co-existent 
sarcoid nodules elsewhere in the section. There is a certain amount of granula- 
tion tissue and fibrosis. The subcarinal node is metastasised and also shows 
sarcoid nodules ”’ (Figs. 2 and 3). 

Progress. The patient deteriorated fairly rapidly during the ensuing months 
and developed evidence of some mediastinal obstruction and early finger 
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clubbing. Serial X-rays showed considerable increase in the intrathoracic 
masses. The patient died on November 16, 1957, and unfortunately autopsy 
was refused. 


Discussion 


Although it seemed probable that this patient was suffering from a neoplasm 
the site of the primary lesion was in some doubt initially. The most likely 
diagnosis was that of pulmonary metastases superimposed on possible tuber- 
culosis with a probable bronchial primary lesion. Cervical gland biopsy and, 
later, exploratory thoracotomy proved invaluable in solving the problem. 
Bronchoscopy might have yielded further information in so far as the sarcoid 
lesions were concerned, but was, in fact, unhelpful. Kalbian (1957) found 
definite bronchoscopic abnormalities in seven of his eleven unselected cases 
of sarcoidosis, and nine abnormal biopsies. Turiaf et al. (1952) quote five cases 
in which bronchoscopic abnormalities were noted in sarcoidosis. 

The finding of sarcoid-like lesions in the midst of tumour masses was first 
noted by Nickerson (1937) in a section from a mammary carcinoma, and he 
also records them in the retro-aortic nodes of a patient who died from carcinoma 
of the stomach. Other reports of sarcoid lesions in glands draining areas 
involved in neoplastic change are given by Gherardi (1950), carcinoma of 
the breast, 2 cases, Anderson (1943), bronchial adenoma, and Prior (1952), 
carcinoma of the breast and gastric carcinoma. The presence of sarcoid lesions 
in the area invaded by neoplasm has been described by Prior (1952) in a case 
of mammary carcinoma, and Goodbody and Taylor (1957) have recently 
described mixed sarcoid and neoplastic lesions in a case of bronchial carcinoma. 
It is interesting to note that this was an anaplastic type of growth, mainly 
polygonal cell but with areas of squamous growth. Glands containing both 
sarcoid and neoplastic deposits have been recorded by Symmers (1951) in 
mammary carcinoma and bronchial carcinoma, and Prior (1952) has also 
noted this occurrence in a case of carcinoma of the stomach. Two cases of 
bronchial adenoma associated with sarcoidosis have been recorded, one by 
Anderson (1943), where the adenoma was present in the right main bronchus 
and sarcoid lesions were present in the lower lobe and the lymph glands 
adjacent to the adenoma, and one by Symmers (1951) where the adenoma 
present in the left upper lobe bronchus had become invasive and sarcoid 
changes were found in the lymphoid tissue along the interlobar septum of 
the collapsed and fibrotic upper lobe. 

Apart from this association with malignant disease sarcoid-like granulo- 
matous lesions have been noted in a wide range of conditions—leprosy, 
tuberculosis, brucellosis, leishmaniasis, Hodgkin’s disease, regional ileitis, 
Whipple’s disease and following exposure to chemical agents, especially 
beryllium, medicated oils and other drugs (Jefferson et al., 1954). 

The development of carcinoma in small localised areas of post-inflammatory 
lung tissue scarring has been discussed at length by Raeburn and Spencer 
(1953), although they do not record any case of scarring following sarcoidosis 
as showing malignant change. However, Spencer (personal communication) 
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agrees that it is feasible that carcinomatous changes might well occur in such 
a situation. From the evidence available, however, he feels that in the case 
presented it is unlikely that there is a connection between the sarcoid lesions 
and the development of malignancy, since the carcinoma is of the squamous 
type and therefore more likely to have a central origin. 

In the majority of cases of malignant disease where sarcoid nodules have 
been found, these latter lesions have been more commonly observed in the 
lymph nodes draining the invaded areas, and it seems likely, therefore, that 
they are linked with the chronic inflammatory changes associated with the 
slower growing types of neoplasm, especially the squamous lesions. However, 
the case presented does appear to have had two separate disease entities in 
view of the varying splenomegaly and the numerous sarcoid lesions present 
throughout the lung tissue and in the associated glands, together with the 
massive lung tumours. 


Summary 
A case of bronchial carcinoma with co-existent sarcoidosis is presented. 
The significance of sarcoid-like lesions in association with malignant 
disease and in the glands draining the malignant areas is discussed, with 
reference to similar changes observed in association with chronic inflammatory 
and granulomatous lesions. 


We are indebted to Dr. H. Spencer for the microphotographs. 
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PULMONARY ARTERIOVENOUS ANEURYSM 
IN HEREDITARY TELANGIECTASIA 


By D. Revitt anp S. G. FLAvett Matrs 
From the Department of Medicine, Frenchay Hospital, Bristol. 


HErReEpITary telangiectasia was described by Rendu in 1896, Osler in 1go1 and 
Weber in 1907, and is therefore frequently known as Rendu-Osler-Weber’s 
disease. Its association with pulmonary arteriovenous aneurysm was not at 
first recognised. Since the first reported successful surgical treatment of 
pulmonary arteriovenous aneurysm by Hepburn and Dauphinee (1942), and 
with improvement in methods of thoracic diagnosis and surgical techniques, 
much attention has been focused on this condition and a number of further 
cases have been reported, mainly in the American literature. 

Tobin and Wilder (1953), Heyde (1954), Armentrout and Underwood 
(1951), and others have emphasised the association of hereditary telangiectasia 
with pulmonary arteriovenous aneurysm. The frequency of this association is 
confirmed by Giampalmo (1950), who reported that 60 per cent. of all cases of 
arteriovenous aneurysm were associated with Rendu-Osler-Weber’s disease. 
A later review of the literature by Weiss and Gasul (1954) gave a somewhat 
lower figure for this association (40 per cent.), but this may be a conservative 
estimate as some of the negative cases were in doubt. 

As so few such cases have been reported in the British literature, it is felt 
advisable to draw attention to it once more and emphasise its relative frequency. 


Case Report 


The patient, a post-office clerk, aet. 36, is married with no children. 

History: In childhood suffered with frequent epistaxes, usually provoked by 
excitement. The epistaxes have gradually worsened as he grows older and 
recently have been occurring almost every day. They are usually small in 
amount, and are induced by blowing his nose. He has also recently had more 
severe catarrh. During the last two to three months he has become breathless 
on exertion and has noticed lack of energy and extreme tiredness at the end of 
the day. No history of hematemesis, melena or bleeding elsewhere in the 
body. Two or three weeks prior to admission he had two mild attacks of 
asthma. There was no previous history of this condition. 

Past History: 1945 discharged from the Forces suffering with chronic 
otorrhoea due to otitis media. 1947 E.N.T. opinion obtained for catarrh and 
epistaxes. No active treatment undertaken. 

Family History: In the family there were several known cases of recurrent 
epistaxes on his father’s side. His father, an aunt, an uncle, a cousin and his 
grandfather were all known sufferers from this condition. (Fig. 1.) 

(Received for publication March 26, 1958.) 




















PLATE XXXVII 


Fic. 2.—X-ray of the chest showing 
a small opacity about 1 cm. in 
diameter adjacent to the left hilum. 





Fic. 3.—Tomogram showing a vascu- 
lar anomaly adjacent to the left 
hilum (apical segment of the left 
lower lobe) and vessels joining this. 
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Fic. 1.—Family history. 


Examination: He was pale. Finger nails showed marked koilonychia. There 
were small telangiectases over face, ears, on inside of mouth, nose and pharynx, 
under the nails and over the upper part of the chest. B.P.130/80. The apex 
beat was in the fifih interspace in the mid-clavicular line. There was a soft 
systolic murmur over the whole of the precordium. There was a harsh systolic 
murmur at the apex extending out into axilla but best heard posteriorly near the 
medial border of left scapula. This was more marked on inspiration. The 
lungs were clear. No other abnormality was detected. 


Investigations : 

Initial blood count: Hb. 42 per cent.; R.B.C.s 4:2 million. M.C.H.C. 
24 per cent.; platelets present normally. 

Hess’s test: negative. 

Bleeding time: 2} minutes. 

Mid-stream urine: normal. 

Occult blood in feces: positive at first, later became negative. 

X-ray sinuses showed opaque ethmoids, opaque right antrum, and fluid 
level in left antrum. 

X-ray chest showed a small opacity infiltration 1 cm. in diameter adjacent 
to left hilum (Fig. 2). 

Tomograms showed a vascular anomaly in the apical segment of left lower 
lobe and demonstrated vessels joining this (Fig. 3). 


Treatment and Progress: Initially he was given a blood transfusion of 2 pints 
and intravenous, intramuscular and oral iron preparations for his anemia. In 
two weeks his hemoglobin had risen to 95 per cent. with M.C.H.C. 31 per cent. 
At this time his precordial soft systolic murmur (probably hemic) disappeared 
and a slight cyanotic tinge was noted in his ears and finger nails. 

He had a bilateral Horgen’s operation for his sinus infection with satis- 
factory recovery and no abnormal bleeding. 
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No more elaborate investigations were felt justified in view of his lack of 
chest symptoms. 
He still has occasional but less severe small epistaxes. 


Discussion 


In this case of Rendu-Osler-Weber’s disease a pulmonary arteriovenous 
aneurysm was discovered as an incidental finding. Although surgical treatment 
has been recommended in all cases by some authors (Israel and Gosfield, 1953; 
Tobin and Wilder, 1953), the need for careful assessment of each case on its 
merits has been emphasised by Grung (1954). 

As there were no symptoms referable to the lung condition here, it was not 
felt justifiable to resort to surgical intervention. This course of action is sup- 
ported by the known possibility that these aneurysms may be multiple and if 
one is removed the others may become more prominent. 

In view of the incidental finding of the aneurysm in this patient, it is 
suggested that it should be locked for in all cases of Rendu-Osler-Weber’s 
disease even in the absence of pulmonary symptoms. 


Summary 
A case of pulmonary arteriovenous aneurysm in hereditary telangiectasia is 
reported. 


The frequent association of these conditions is stressed with reference to the 
literature on the subject. 


We would like to express our thanks to Dr. J. M. Naish and Mr. H. D. Fairman for 
permission to publish the case. 


REFERENCES 


ARMENTROUT, H. L., and Unperwoop, F. J. (1951): Amer. F. Med., 7, 246. 
GIAMPALMO, A. (1950): Acta med. scand. Supp., 284, 1. 

Gruna, P. (1954): Acta med. Scand., 150, 95. 

HeEpsurn, J., and DAuPHINEE, J. A. (1942): Amer. 7. Med. Sci., 204, 681. 
HEybpE, E. C. (1954): Ann. intern. Med., 41, 1052. 

IsrAEL, H. L., and Gosrietp, E. (1953): J. Amer. med. Ass., 152, 40. 
Tost, J Bus and Witper, T. C. (1953): Ann. intern. Med., 38, 868. 

WEtss, E ., and Gasut, B. M. (1954): Ann. intern. Med., 41, 989. 





A 


Nn 
U 
nl 
a 











AND DISEASES OF THE CHEST 225 


BRONCHIAL DISEASE AND BRONCHOGRAPHY IN 
PULMONARY TUBERCULOSIS 


By J. A. McLeop 


From the Cashmere Sanatorium, Christchurch, New Zealand 


BRONCHIAL lesions in pulmonary tuberculosis received little attention until 
the work of Coryllos (1936), Dormer ¢¢ al. (1944), Clegg (1952) and others 
drew attention to their importance. In a group of 238 tuberculous patients a re- 
view has been made of the extent of these bronchial lesions, their impact on 
prognosis and treatment, the value of methods of assessment, in particular 
bronchography and bronchoscopy. 


MATERIAL 


The 238 patients were adults suffering from active, post-primary pul- 
monary tuberculosis. They were, mainly, consecutive admissions coming 
under the care of the author so that they represented a cross-section of the 
material in this Sanatorium. Cases with complicated primary infections, 
although often showing striking bronchial pathology, were not included. 


MeETHODs 


Clinical examination was of no value in diagnosing bronchial lesions in 
this series and the principal investigations were radiological. All patients 
were assessed with bronchography and 1 cm. antero-posterior tomography; 
and with $ cm. and lateral tomograms where required. 

Bronchography was carried out with oily “ dionosil” (prophyliodone) 
which appeared to be the most suitable material. The “ dionosil ” was intro- 
duced via laryngeal catheter in the first 19 cases, but in the remaining 219 
cases via the cryco-thyroid membrane, on grounds of simplicity, efficiency 
and comfort for the patient. Xylocaine 2 per cent. (6-12 c.c.) was used as a 
local anesthetic. Bronchography was bilateral except where one lung was 
apparently free from disease. Pre-bronchogram iodine sensitivity tests were 
carried out and three sensitive cases required cortisone cover. Complications 
of bronchography consisted of mild bronchitis and pyrexia in 37 per cent. 
of cases, and spread of disease in 1 case. The pyrexia and bronchitis lasted 
two to seven days and required no specific treatment. Routine penicillin 
cover was given with the first 100 bronchograms, but did not appear to be of 
value and was discontinued. Spread of disease occurred in a 32-year-old 
man who had a destroyed cavitated right upper lobe. His sputum contained 
persistent tubercle bacilli which were resistant to streptomycin, PAS and 
isoniazid. Immediately following a bilateral bronchogram he developed a 


(Received for publication February 28, 1958.) 
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patchy bronchopneumonic tuberculous spread into the left lower lobe which 
slowly responded to viomycin and terramycin chemotherapy. 

Bronchoscopy was used in 15 cases. These were being considered for 
resection surgery, and the efficacy of chemotherapy and the consequent 
state of the major bronchi were uncertain. 


RESULTS 


On the evidence of the plain X-rays and tomograms, the extent of the 
patients’ disease (assessed on the definitions used by the Prophit Survey 
1948) was: minimal 39 cases, moderate 180 cases, extensive 19 cases. 

The following bronchial lesions were discovered: 


Bronchiectasis 


This was found in the bronchograms of 186 cases (78 per cent.). While 
demonstration of the presence of bronchiectasis is simple and accurate, its 
grading is difficult and must be inaccurate. The following broad subdivisions 
were used. “ Slight bronchiectasis”: minimal ectasia and distortion, often 
no more than loss of normal bronchial taper—62 cases (33 per cent.). “ Gross 
bronchiectasis ’: marked ectasia, often with severe distortion and areas of 
partial stenosis—51 cases (28 per cent.). ‘‘ Moderate bronchiectasis”: a 
more varied group containing all cases between the previous two extremes— 
73 cases (39 per cent.). 

Correlation of the bronchogram findings with the extent of the patients’ 
disease gave the following, not unexpected, findings. Patients with bronchiec- 
tasis of varying degrees were classified according to the most advanced lesions 
(Table I). 











Tase I 
Degree of Bronchiectasis 
Extent of disease | No. of cases| | — A =, 
Nil Slight | Moderate Gross 
Minimal... .. 39 QI 15 3 o 
Moderate oe 180 15 47 66 39 
Extensive... .. 19 3* oO 4 12 














* These 3 patients had main bronchus stenosis. 


The following analysis was made of the frequency and degree of involve- 
ment of the various lobes and segments (Table II). 

These findings were in keeping with the well-known predilection of this 
disease for the posterior and apical upper lobe and apical lower lobe seg- 
ments. When full segmental totals were made by adding in figures for whole 
lobe and lung involvement, the figures for involvement of the posterior upper 
lobe segments were: Right 95, Left 100; of apical upper lobe segments 
Right 91, Left 85; and of apical and subapical lower lobe segments Right 35, 
Left 53. In addition to bronchiectasis many of these lesions showed also 
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Tasre II 
Number of cases with bronchiectasis 
Area _ —— _— 
Slight Moderate Gross 

Right lung .. ae o re) I 
Right upper lobe .. 6 19 18 
Apical segment .. 24 16 7 
Posterior segment 25 19 7 
Anterior segment 3 2 o 
Right lower lobe ; o 2 re) 
Apical and subapical segments 21 6 5 
Other basal segments 5 4 o 
Right middle lobe. . 7 7 5 
Left lung .. a ae ne o I 3 
Left upper lobe... en - 3 5 15 
Apical segment .. re re 21 29 8 
Posterior segment a A 29 36 8 
Anterior segment oe = 6 3 3 
Lingular segment bi oe 2 2 3 
Left lower lobe... ; 3 I I 
Apical and subapical segments 19 18 7 
Other basal segments .. ; 2 3 I 














the bronchial crowding due to collapse and fibrosis. Of the 66 bronchiec- 
tatic upper lobes, 28 (42 per cent.) showed marked collapse. The difference 
between the incidence of moderate bronchiectasis involving the whole 
left upper lobe (5 cases) and the whole right upper lobe (19 cases) was due 
to the frequent sparing of the lingular bronchi which was seen with moderate, 
but not with gross, left upper lobe lesions. The cases giving rise to the rela- 
tively high figure for moderate bronchiectasis of the apex of left lower lobe 
usually had marked disease in the posterior segment of the left upper lobe. 
The apical lower lobe involvement was usually restricted to the superior 
subsegment. 


Bronchostenosis 

Complete bronchial obstruction was found on bronchography in the 
main, lobar, or segmental stem bronchi in 31 cases (13 per cent.). The situa- 
tions of the lesions were as follows: right upper lobe 3 cases; anterior segment 
right upper lobe 2 cases; posterior segment right upper lobe 7 cases; left 
main bronchus 3 cases; left upper lobe 2 cases; apico-posterior segment left 
upper lobe 6 cases; anterior segment left upper lobe 1 case; posterior segment 
left upper lobe 4 cases; lingular segment left upper lobe 1 case; apical seg- 
ment left lower lobe 2 cases. 

In the 23 segmental stenoses, the lesions were not visible or were only 
suspect on the plain X-rays and tomograms. They were frequently associated 
with recent or old tuberculous adenopathy which had caused bronchial 
destruction. 
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Tuberculous Bronchitis 


Of the 15 cases bronchoscoped, 3 showed active tuberculous bronchitis in 
the main bronchi. They had areas of congested bronchial mucosa and biopsy 
showed submucous tubercles. Three other cases had typical “ tension ” 
cavities, and the behaviour of many other large cavities suggested a bronchial 
check valve mechanism was in part responsible. 


Bronchial Cold Abscesses 


The term was applied by Clegg to intra-bronchial collections of caseous 
material resulting from tuberculous bronchial infection. This type of lesion 
was demonstrated in the resection specimens of 4 cases. The bronchograms 
of these cases showed obstruction of the affected bronchus. 


Broncho-pleural Fistula 


These were present in 2 cases. One had extensive bilateral disease and 
fistule into a tuberculous pyopneumothorax. The second case had a fistulz 
from the apico-posterior segment of the left upper lobe under an eight-rib 
thoracoplasty, extending out into an air-filled tuberculosis infected Semb 
space. In both cases the fistule were too small for dionosil to pass through and 
they were not definitely localised pre-operatively. 


Bronchial Disease in Resection Specimens 


One hundred and twenty patients required resection surgery. They had 
all received at least four months of pre-operative chemotherapy. The speci- 
mens from 58 patients (48 per cent.) showed active tuberculosis in the bronchial 
walls. This was usually in the form of sub-mucous tubercles with an intact 
epithelium, but mucosal ulceration, epithelial metaplasia, fibrosis, caseation 
and bronchial wall destruction were seen. With more intensive searching 
the percentage of active cases would have been higher. 

The association between the pathological findings and the pre-operative 
bronchograms was as follows: cases were classified according to the maximum 
degree of bronchiectasis present (Table III). No attempt was made to corre- 
late bronchiectasis found on X-ray with bronchiectasis found in the resected 


Tasre III.—BroncHoGRAM FINpDINGS 








Active bronchial tuberculosis in specimens 
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Present | Absent 
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No abnormality 7 cases I 6 
Bronchiectasis: | 

Slight .. .. 27 cases | 14 13 

Moderate .. 37 cases | 16 21 

Gas ss 38 cases 21 17 
Bronchostenosis II cases 6 | 5 
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specimens. Some discrepancy in these findings has been noted by Buckles 
and Corpe. However, the demonstration of bronchial dilation, especially if 
slight, in fixed distorted resection specimens is not easy. Moreover, the 
diagnosis of bronchiectasis is essentially a bronchographic one and is simple 
and accurate if technique is satisfactory. 


Discussion 


Tuberculous bronchitis in post-primary tuberculosis now responds so 
satisfactorily to chemotherapy that it is rarely considered of importance 
per se. Because of this and the discrepancies between bronchoscopic and re- 
section specimen findings, bronchoscopy was rarely used in this series. 
However, it gave useful information in 10 cases requiring lobectomy and 5 
requiring pneumonectomy where drug resistant tubercle bacilli were known 
or suspected. Three of these patients were found to have active tuberculous 
bronchitis in the main bronchi, which affected their projected treatment. 
In the other 12 cases normal bronchoscopies and bronchial biopsies gave some 
reassurance and surgery was satisfactorily carried out. 

With the high incidence of sub-mucous tubercle in resection specimens, 
it appeared that the rapid clinical and bronchoscopic resolution occurring in 
tuberculous bronchitis treated with chemotherapy was not paralleled in the 
deeper tissue layers, in spite of apparently adequate vascularisation. This 
gave support to the concept of long-term chemotherapy treatment. Where 
the tuberculous bronchitis gave rise to typical “ tension” cavities (3 cases), 
chemotherapy caused rapid resolution and cavity closure. 

Bronchiectasis was found on bronchography in 78 per cent. of cases. In 
similar series Rabinowitz et al. (1951) found bronchiectasis in 83 per cent. 
of cases, and Buckles in 56 per cent. 

There has been some comment on the definition of “‘ tuberculous bron- 
chiectasis ’” and on the significance of this lesion (Medlar, 1951). In this 
series all bronchiectasis found in close association with tuberculous lesions 
was described as tuberculous bronchiectasis. The essential cause of the ectasia 
was tuberculous infection, whether in the bronchi with destruction of the 
bronchial walls or stenosis, or in the parenchyma with collapse and fibrosis. 
Where pathological specimens were available, the descriptions of the bronchial 
state were amplified by comment on the presence or absence of active or 
healed tuberculous involvement of the bronchial wall. The significance of 
these bronchiectatic changes has yet to be determined. In this resection 
series there was no useful correlation between the bronchogram findings and 
the activity of bronchial disease. Active bronchial tuberculosis appears as 
likely in cases with slight bronchiectasis (51 per cent.) as in those with gross 
bronchiectasis (50 per cent.). The severity of the bronchial infection was 
usually similar to that in the parenchyma. These findings support Medlar’s 
concept that bronchiectasis in tuberculosis is secondary to parenchymal 
disease, and that its tuberculosis activity behaves in parallel fashion. How- 
ever, cases where bronchiectasis was seen in relation to bronchostenosis, or with 
generalised endobronchial disease and minimal parenchymal involvement 
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were obvious exceptions. Further information as to the relative fates of lesions 
with differing degrees of bronchiectasis will be obtained from follow-up of 
the many bronchiectatic cases treated with long-term chemotherapy alone. 

In 8 patients in the resection group the disease was essentially bronchial 
in pattern. Four cases had bronchial cold abscesses and 4 had generalised 
ulcero-caseous tuberculous bronchitis with minimal parenchymal involvement. 
In the cases with bronchial cold abscesses the condition was suspect pre- 
operatively; bronchography revealed a bronchial block in the area of the 
caseous mass. However, the decision to operate was based on the usual 
criteria of size (2 cases) and instability (2 cases). In the 4 cases with endo- 
bronchial disease 2 had bronchostenosis and 2 had bronchiectasis. Resection 
was undertaken because of destroyed upper lobe (2 cases), bronchostenosis 
and atelectasis (1 case) and instability of lesions (1 case). Thus the bronchial 
pattern in these patients, even where recognised, did not affect the pre- 
operative assessment of the case. 

This series helped to define the réle of bronchography. For the chest 
physician selecting definitive treatment for the individual patient, it appeared 
that the demonstration of the presence or degree of bronchiectasis in the 
known tuberculous lesion was of little value. Plain films and tomography 
gave the radiological information required for distinction between surgical 
and non-surgical lesions. In patients selected for resection surgery, however, 
bronchography was of considerable value. It gave useful information on the 
exact bronchi associated with parenchymal lesions and on abnormalities of 
lung anatomy. By showing unexpected bronchiectasis or bronchostenosis it 
sometimes indicated disease which was not clearly demonstrated on plain 
films or tomography. Unexpected bronchiectasis was found particularly 
in the superior sub-segment of apical lower lobe segments and in the anterior 
upper lobe segment, where the only lesions appeared to be in the apical and 
posterior upper lobe segments. Shaw et al. (1954) found that in no case where 
bronchiectasis was demonstrated pre-operatively was the area found to be 
normal at thoracotomy. These findings were of particular importance in 
cases with extensive disease or impaired function, where an exact estimate of 
the amount of lung tissue to be removed was required before surgery could 
be undertaken. 


Summary 

A description is given of bronchial disease in an unselected group of 238 
patients with active post-primary tuberculosis. 

Bronchiectasis was demonstrated on bronchography in 187 cases (78 per 
cent.), bronchostenosis of major bronchi in 31 cases (13 per cent.). 

In 120 of these patients undergoing resection surgery active endobronchial 
tuberculosis was found in 58 (48 per cent.). Bronchial cold abscesses were 
found in 4 cases and a generalised bronchial pattern of disease was seen in 
4, cases. 

The significance of these lesions and the value of bronchography in the 
assessment of the cases are discussed. 
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AN ANALYSIS OF CASES OF PULMONARY 
TUBERCULOSIS AND OTHER CHEST 
CONDITIONS PRESENTED FOR CHEST SURGERY 


By Mary Mostyn 
From the Royal Singapore Chest Clinic, Singapore 


In Singapore the surgical treatment of pulmonary tuberculosis became possible 
only in 1950 and not until 1954 did the Royal Singapore Chest Clinic present 
cases regularly to the surgeons from the University and Government Hospitals. 

Our patients are treated as out-patients and many of them continue at 
work throughout their treatment; those unfit to work rest at home and are 
supported by a Social Welfare grant from the Government until they are fit to 
return to work. Our problems are very different from those of Western 
countries. Firstly, there is a considerable shortage of beds both for pre-operative 
and post-operative treatment. Secondly, the patients whether Chinese, Malay, 
Indian or Eurasian, are loath to have chest surgery as they feel well and see no 
point in subjecting themselves to operations which they know involve risk and 
possible deformity. 


PRESENT INVESTIGATION 

This paper records the fate of 129 patients who were presented to the 
surgeons in 1954 for operation, the fate not only of the patients who had surgery 
but of those who refused or were refused by the surgeons. 

The majority of the patients were Chinese and nearly all of them had received 
extensive chemotherapy, often streptomycin or isoniazid by themselves. Many 
of the patients must have harboured organisms resistant to the drugs but we did 
not at that time have facilities to do sensitivity tests. Tomograms were not done 
in every case but all had cavities in the lungs on the straight X-ray. Many had 
had either a pneumoperitoneum or an artificial pneumothorax. Most had 
failed to respond to medical treatment and very few were presented for elective 
surgery as at that time we felt that the greatest need was to help those who had 
had extensive treatment and were either sputum positive or not yet fit to work; 
and to reduce the reservoir of chronic sputum positive cases. In 1957 the great 
majority of the cases are for elective surgery and are sputum negative when 
presented to the surgeon. It can be seen that in 1954 it was not possible to do 
any segmental resections and that most patients needed a lobectomy or a 
thoracoplasty. The patients were divided into four groups: 


Total 
1. Patients who had surgery . - ~~ wae 
2. Patients who were refused by the : surgeon na ~« 
3 Patients who refused a oa ee -- 58 
4. Miscellaneous ve oa ei i ae 
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DESCRIPTION OF TERMS 
Sputum positive = sputum positive either by smear or culture within six 
months of presentation to the surgeon. 
Well and working = patient’s sputum negative, back at full-time work, not 
on treatment. 
Defaulted = contact lost with patient. 

Classification of extent of disease is according to the National Tuberculosis 
Association. 
Group I. SurcicAaL TREATMENT 

There were 34 patients in this group. All the patients received their 
chemotherapy and/or collapse treatment as out-patients and many of them 
were working throughout the period of treatment. Most of the patients were 
admitted to hospital for the month prior to surgery for bronchoscopy and the 
teaching of breathing exercises. 

All the patients had obvious cavitation and 14 were persistently sputum 
positive. The original extent of disease was far advanced in 13, moderately 
advanced in 20. One had a tuberculous empyema following an unsuccessful 
artificial pneumothorax. The average duration of treatment before surgery 
ranged from 6 to 62 months with an average of 30-4 months. Eleven patients 
had received an artificial pneumothorax which had failed because of 
adhesions or an effusion or because it failed to close the cavity; 15 patients had 
received a pneumoperitoneum. The average length of hospitalisation for 
surgery was 4-7 months with extremes of 3 and 12 months, one patient in each 
case. All patients received a minimum of six months’ post-operative chemo- 


therapy. Sie 
I. Defaulted after operation ; oa a , = a - oe 2 
II. Sputum positive before operation oe os os - se ie oo «66 ]% 
Post operative: Well and working i = - vs <a a 2 
Sputum positive not working om rer - oi en I 
Sputum positive working - “y. ~ ro oe ea I 
Sputum positive in hospital .. ee os si és ne I 
III. Sputum negative before operation 0 ail a =r eas a i 
Post operative: Well and working ‘4 ve oe Hs és es - 
Well—not working .. - ae a “ be os 3 
Sputum positive spread ‘ = oe ‘3 - I 

Types of Surgery done 


I. Classical thoracoplasty .. 
Well and working .. 
Defaulted 
II, Singapore apicoplasty r 
Sputum positive—working 
Sputum positive 
III. Pnaiinae with polystan pack 
Well and working .. bs 
Infected space, pack removed —thoracoplasty working 
Post-operative spread os ; 
IV. Lobectomy ae 
Well and working a ih 
V. Lobectomy and thoracoplasty .. 
Well and working . 
VI. Pneumonectomy and thoracoplasty 
Well and working .. ° 
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It can be seen that all the patients had extensive disease and needed major 
resectional surgery or permanent collapse, none being suitable either for wedge 
or segmental resections. Plombage using a polystan pack was frequently done 
because of the dread of external deformity such as may be seen after a classical 
thoracoplasty; plombage has, however, the disadvantage that the space tends 
to become infected, the pack has to be removed and thoracoplasty done. The 
operation has now been abandoned. Singapore apicoplasty was done in two 
cases. This operation involves the removal of one rib with mobilisation of the 
apex of the lung down to the hilum and purse string sutures are inserted above 
the collapsed lung in the parietal pleura and the apex of the parietal pleura is 
invaginated. The resultant space fills with serum which organises to form a 
fibrous mass serving as a plombage. The aim of surgery has been to get the 
patients back to full work—out of 34 cases 28 (i.e. 85°3 per cent.) are working 
after three years of observation. 


Group II. PATIENTS WHO ARE REFUSED SURGERY BY THE SURGEON 


There were 27 patients in this group, the reasons for the surgeons’ refusal 
to perform surgery being either because he considered the disease too extensive 
or that he felt it would respond to further chemotherapy or collapse measures 
without surgery. It was also felt that the chronic sputum positive case of long 
duration should have priority over the sputum negative cases. 

The original extent of disease was far advanced in 10, moderately advanced 
in 12, minimal in 4, and one had a tuberculous empyema. 

The average length of treatment prior to presentation to the surgeon was 
22-7 months with the extremes of 3 and 58 months. Six patients had had an 
artificial pneumothorax. Three had a pneumoperitoneum. 


I. Sputum positive cases 
a. Too advanced for surgery 
Sputum positive not working 
Sputum positive with PP not working 
Defaulted Ee ee : 
Died of tuberculosis 
b. No need ‘ 
Well and working ‘ 
Well and working with AP. 
Not working 
Defaulted . ne 
Waiting for. surgery 
II. Sputum negative cases 
a. Too far advanced . 
Well and working 
Working—on chemotherapy 
5. No need for surgery .. we 
Working with P.P. 
Deteriorating—awaiting surgery 
1 laa _ 
Defaulted . . 


= 


oo 


~ 
=D SRD BOOP & ee eR COM DD & HOOD 


It can be seen that out of 19 cases refused surgery, 5 deteriorated and 5 are still 
on treatment but able to work. This has led to a new assessment of the border- 
line cases and here, where nutrition is poor and the general condition of the 
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patient only fair, the tendency now is to operate on those patients if they have 
had a fair trial of chemotherapy—i.e. one year’s adequate chemotherapy. 
Out of 19 cases refused because the disease was too extensive only 1 patient 
has arrested disease and is working. Two are still on treatment and are working. 
Out of 19 cases refused because surgery was not considered necessary, 
9 (47°3 per cent.) have arrested disease and are working. 


Group III. SurGEry ACCEPTED BY THE SURGEON BUT REFUSED BY THE PATIENT 


There were 58 patients in this group. The fear of the unknown, fear of 
mutilation, fear of death, were the commonest reasons for the patients to refuse 
surgery. The patient who felt well found it hard to accept that he had cavities 
in his lung. Most of the patients who refused surgery were well aware of what 
they were doing and of the probable consequences. 

The original extent of disease was far advanced in 26, moderately advanced 
in 30 and minimal in 2. The average length of treatment prior to presentation 
to the surgeons was 28-5 months with a mean of 5 to 62 months. Artificial 
pneumothorax had been attempted on 13 and pneumoperitoneum on 26. 
Total number of cases 58. 


Sputum Positive .. 
Well and working 
Sputum positive not working 
On chemotherapy or — working 
Sputum positive, working . 
Not working - 
Awaiting surgery .. 
Died of tuberculosis 
Sputum Negative ‘ 
Well and working ; 
Deteriorated, sputum positive 
On chemotherapy or collapse—working . 
Defaulted immediately after —r was suggested 
Sputum positive oP ~ is 
Sputum negative 


It can be seen emi the high number of defaulters—17 out of ee the 
idea of surgery was frightening to many of the patients and that they preferred 
either to go elsewhere or have no further treatment. Out of 27 sputum positive 
cases only 7 are working without further treatment, three years later. Over the 
rest hangs the constant threat of spread of disease and many are on prolonged 
chemotherapy which keeps their sputum negative though the cavities are still 
patent. We are faced with the economic problem of maintaining these patients 
indefinitely on chemotherapy. At the end of three years, out of 41 cases, 
16 (i.e. 39 per cent.) have arrested disease and are working; 13 (31-3 per cent.) 
are still on treatment and are working; 4 still have positive sputum. 
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Group IV. MisceELLANgEous CAsEs 


Transferred to other hospitals 

Tuberculous effusion—bronchoscopy 
Tuberculosis—bronchoscopy 

Taken off surgical list because of cavity closure . 
Cancer of lung (died) ; es ; 
Lobectomy for bronchiectasis 
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Discussion 

The idea of chest surgery was new to most of our patients in 1954 and this 
can be seen in the small number, 34 out of 129 (26-3 per cent.) who accepted 
surgical treatment. Our aim was to select patients with chronic disease, 
treatment failures, but also those who were in good general condition, as it 
was important to have as low a morbidity and mortality rate as possible; 
because of this, 21 of the patients had the safer operations of thoracoplasty or 
plombage. Now, in 1957, a greater proportion of our patients have elective 
surgery and are usually suitable for resection. The importance of a low 
mortality rate and morbidity rate cannot be stressed enough in the so-called 
** under-developed ” countries, a death after operation in the Government 
Hospital was known to our patients 2 miles away within a matter of hours! 
Our best ambassadors for surgical treatment are patients returning from 
hospital. In 1957, 75 per cent. of our patients accepted surgery and it has 
created its own problem of a long waiting list for surgery. In most series of 
surgical cases we hear only of the results of surgery but rarely of the fate of those 
patients who refuse or are refused surgical treatment. The three-year follow-up 
on the patients who were refused surgical treatment by the surgeon has shown 
us that even if a cavity has closed, and the patient has had prolonged chemo- 
therapy, solid caseous disease is unstable and should be removed. 

The problem of the patient who himself refuses surgery has partly been 
solved here by the increasing percentage of acceptance of surgery. There will, 
however, be the small number of positive sputum patients who will not accept 
and who will eventually have a spread of disease and no longer respond to 
chemotherapeutic drugs. 

This series tries to show what can be achieved where sanatorium beds are 
scarce and where patients cannot afford to stop working when having treatment. 
In countries where conditions are similar to here, sanatorium beds can best be 
used for patients with acute disease and those having surgery and the main part 
of the anti-tuberculous treatment can be carried out on an out-patient basis. 

It is never enough to cure a patient’s tuberculosis. He must be able to 
return to full work and support his family. This is even more important in this 
part of the world where there is a surfeit of labour and where social welfare 
allowances are inadequate. In this series at the end of three years 85-3 per cent. 
of the patients who had had surgery had arrested disease and were working; 
12°5 per cent. of the patients who had been turned down for surgery because 
the disease was too advanced had arrested disease and were working; 47°3 per 
cent. of patients who were turned down by the surgeon as not needing treatment 
have arrested disease and are working. Of the patients who refused surgery, 
39 per cent. have arrested disease and are working at the end of three years. 

These figures show that surgery has helped a great number of patients to 
return to full-time work. 

Summary 

An analysis is made of 129 cases of tuberculosis and other chest conditions 
presented to the thoracic surgeons in Singapore in 1054 and the fate of those 
who had surgery, those who refused or were refused by the surgeons. 
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THE TREATMENT OF PULMONARY TUBERCULOSIS 
WITH PROLONGED STREPTOMYCIN, 
SODIUM P-AMINOSALICYLATE AND ISONIAZID 


By Jos—EpH SMART AND JAMES GOUGH 


From the London Chest Hospital 


ALTHOUGH many authors have reported the immediate results of chemotherapy 
in the treatment of pulmonary tuberculosis, follow-up results are few. In view 
of the fact that relapses are notoriously frequent in this disease, follow-up 
studies are essential in order to evaluate any method of treatment. 

The results following prolonged chemotherapy in a small personal series of 
patients are here reported. 


PRESENT INVESTIGATION 


Since autumn 1952 all cases of pulmonary tuberculosis admitted to the 
London Chest Hospital under the care of one of us (J.S.) have been treated with 
combined streptomycin, sodium P-aminosalicylate and isoniazid. The dosage 
used was as follows: Streptomycin 1 g. daily intramuscularly reducing to 1 g. 
either twice or three times weekly when the E.S.R. had returned to normal, 
sodium P-aminosalicylate (PAS) 12 g. daily and isoniazid 300 mg. daily. 
Initially the aim was to continue chemotherapy for at least one year, but since 
1953 2 minimum of eighteen months to two years has been considered essential. 
The drugs were maintained after discharge from hospital and usually the patients 
were able to return to work whilst still on chemotherapy. Between September 1, 
1952, and August 31, 1956, 135 patients were started on the triple drug régime 
outlined above. Of these, 35 had additional treatment (19 thoracoplasty, 
6 lobectomy, 5 segmentectomy, 5 artificial pneumothorax). Two patients 
treated with chemotherapy alone died within one year and a further 23 patients 
discontinued their drugs after less than one year; in most cases because they 
ceased to be treated by us after discharge from hospital. 

This paper is concerned with the remaining 75 patients, who were treated 
with bed rest and chemotherapy alone, and who had the triple drug régime 
continuously for at least one year. It was possible to follow all these patients to 
August 1957. 


MATERIAL 


Sex. Of the 75 patients in this series, 46 were male and 29 female. 
Age. The age distribution of the patients is shown in Table 1. 
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TABLE 1.—AGE DisTRIBUTION 


Age at start Number 
of chemotherapy of patients 
14-19 .. re is si 2 
20-29 .. + oe oa 19 
30-39 .. es - ia 25 
40-49 .. - dis = 10 
50-59 .. via ae = 12 
60-69 .. aa a rr 7 


Tora, .. oa x 75 
The youngest patient was aged 14, the oldest 67. 


Sputum state. In every case at least one specimen of sputum, gastric residue 
or laryngeal swab was cultured for tubercle bacilli before starting treatment. 
In 62 patients a positive culture was obtained; cultures were negative in the 
remaining 13. 

Cavitation. Fifty-three patients had definite cavitation initially. No cavity 
was seen in 22 patients, but tomography was not done in all cases. 

Extent of Disease. Foster-Carter’s classification of radiological extent of 
disease was used (Foster-Carter et al., 1952). This is as follows: 


Class I. Disease affecting only one zone of one lung field. 
Class II. Unilateral or bilateral disease involving two or three zones. 
Class III. Bilateral disease involving four or more zones. 


TABLE 2.—RADIOLOGICAL EXTENT OF DISEASE 


Number 

of patients 
Class I cm <a ste 13 
Class II oe oe a 24 
Class IIT ‘ is cs 38 
Tora, .. we je 75 


It will be seen that most of the patients in this series had extensive disease. 

Previous Chemotherapy. Twenty-one of these patients had previously received 
one or more of the three drugs for at least one month. The remaining 54 had 
never had chemotherapy before. 


TREATMENT 
The duration of chemotherapy is shown in Table 3. 


TABLE 3.—DURATION OF CHEMOTHERAPY IN MONTHS 


Number 

of patients 
12 pa - - = 12 
13-18 .. = she ee 25 
19-24 .. oe - se 16 
25-36 .. _ - a 18 
Over 36 as a bs 4 


Tora, .. ih ae 75 
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Toxic Effects. Mild symptoms due to sodium P-aminosalicylate (PAS), such 
as nausea, anorexia and diarrhoea, were common, but could usually be con- 
trolled by altering the type of preparation. In all, PAS had to be discontinued 
prematurely in 4 cases (2 nausea and anorexia, 2 rash). Streptomycin also had 
to be stopped in 4 patients (3 vertigo, 1 refused injections), but a further 4 
patients complained of vertigo which disappeared when the dose was reduced. 
There were no toxic reactions attributable to isoniazid. 

One patient, not included in the series, developed agranulocytosis after 
two months. She recovered promptly when all the drugs were stopped. 


RESULTS 
All the patients were followed to August 1957. 


TABLE 4.—LENGTH OF FOLLOW-UP AFTER COMPLETION OF CHEMOTHERAPY 


Length of 
Sollow-up after Number 
chemotherapy of patients 

0-6 months .. ba a 19 
6 mths.-1 year oe ee II 
I-2 years — = - 15 
2-3 years we a ie 15 
Over 3 years .. a ue 15 

SOTA <« “ - 75 


In Table 5 a patient is considered to be “ quiescent ”’ if (a) recent chest 
radiographs showed no cavitation and no evidence of recent deterioration; 
(5) sputum (or laryngeal swab) was negative for tubercle bacilli by the methods 
of examination used. Cultures were obtained in about two-thirds of the 
patients, reliance being placed on the direct examination of smears in the 
remainder. All other surviving patients were classed as “‘ active.” 


TABLE 5.—FoLLow-up REsuLTs 























Extent of Total Present status 
disease patients |‘ Qui . . 
uiescent | Active | Dead 
ClassI .. 13 13(100%) | . | : 
Class II .. 24 23(96% ) ‘ 7 
Class III .. 38 33(87%) 4 ; 
ne 
Tora. 75 69(92%) | 5(6-7%) | 1(1-3%) 
| 








Only 1 patient in the series died during the observation period. He was a 
man aged 50, who had chronic bronchitis and emphysema in addition to 
extensive pulmonary tuberculosis with bilateral cavitation. He died of cor 
pulmonale ten months after finishing two years’ continuous chemotlierapy. 
At the time of death his tuberculosis was still active. 
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A further 2 patients treated with chemotherapy alone died before they had 
completed one year’s treatment and are, therefore, not included in the series. 

Five patients still have “ active” disease, but only 2 of these (both male) 
are sputum positive. The first, now aged 51, had chemotherapy for three 
years. Though his sputum was intermittently negative, cavity closure was not 
obtained, and within a year of stopping chemotherapy his sputum again became 
positive. The second patient, aged 38, originally had gross disease affecting all 
zones of both lungs with multiple large cavities. On chemotherapy his sputum 
converted, though radiologically there was little change. After nearly three 
years’ drug treatment his sputum again became positive and he had a spon- 
taneous pneumothorax. The lung has now re-expanded and he is on viomycin 
and cycloserine. 

The remaining 3 patients (1 male and 2 female) classed as “ active ”’ are 
all persistently sputum negative on culture, but are left with one or more large 
thin-walled cavities or cysts, in one case over three years since chemotherapy 
was discontinued. These may be “healed open cavities,” for it is well recognised 
that they can occur after prolonged chemotherapy (Auerbach, 1955). How- 
ever, there is no doubt that the more carefully these specimens are examined 
histologically and bacteriologically, the more often is evidence of active 
tuberculosis found. Thus, Keers, Ridell and Reid (1956) found evidence of 
complete healing in only one of ten thin-walled cavities resected in patients 
who were persistently sputum negative after prolonged chemotherapy. 

The remaining 69 patients (g2 per cent.) are “‘ quiescent.’’ Only 2 of these 
(both male) are now unfit for work. One is aged 70 and the other, aged 61, 
has chronic bronchitis and emphysema. 

Relapses. None of the patients in this series who were quiescent when 
chemotherapy was discontinued has relapsed subsequently. 

Development of Bacterial Resistance. Resistant tubercle bacilli were isolated 
initially from 5 of the 62 patients with positive cultures. Of these, 1 was fully, 
and 2 were partially, resistant to streptomycin, 1 was partially resistant to 
PAS (this patient still has a cavity but is sputum negative) and 1 partially 
resistant to isoniazid. All these patients except one had previously had in- 
adequate chemotherapy. In addition, 1 patient became fully resistant to 
streptomycin and isoniazid after six months, 1 became partially resistant to 
PAS after one year, and 1 was found to be fully resistant to streptomycin and 
isoniazid after nearly three years’ chemotherapy. Only the last of these patients 
is still sputum positive. 


Discussion 


Soon after the introduction of streptomycin and P-aminosalicylic acid (and 
later isoniazid) into the treatment of pulmonary tuberculosis, the large-scale 
trials of the Medical Research Council in this country and the Veterans 
Administration and the Public Health Service in the United States showed 
convincingly the dramatic immediate results of treatment with these drugs. 
They demonstrated that combinations of the drugs were superior to one of them 
alone and also delayed the development of bacterial resistance. At first, only 
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short courses of chemotherapy were given, and it was soon apparent that the 
early clinical response was often not maintained, subsequent relapses being 
common (Raleigh et al., 1954; Katz, 1954; Fox and Sutherland, 1956). 
Moreover, viable tubercle bacilli could frequently be demonstrated in specimens 
of lung tissue resected after chemotherapy (Hobby e¢ al., 1954). 

Long-term chemotherapy followed logically from these findings and 
reports of early results include those by Mount ef al. (1953), Tucker (1955A<, 
1955b), Tucker and Livings (1955), Steininger and Howard (1955), and 
Dooneief et al. (1955). 

Today it is generally agreed that chemotherapy should be given con- 
tinuously for at least eighteen months to two years. Dooneief and his colleagues 
feel that, as relapse is rare in patients still on chemotherapy, this should be 
prolonged indefinitely “‘ except in the presence of threatening side effects.” 
Most physicians in this country would, however, consider eighteen months to 
two years’ continuous chemctherapy adequate in most cases, for one is reluctant 
to continue prescribing potentially dangerous drugs longer than is strictly 
necessary. Nevertheless, the optimum duration of drug treatment must 
remain sub judice until large, well-documented series of patients treated with 
prolonged combined chemotherapy alone, and followed for several years after 
the completion of treatment, have been studied. Hoyle, Nicholson and 
Dawson (1955) followed 101 patients treated with chemotherapy alone, but 
their minimum duration of treatment (nine months) is too short by modern 
stanaards and the average follow-up period was also short. 

A further problem is whether to give two or three of these drugs (strepto- 
mycin, PAS and isoniazid) together. Many workers prefer to keep one in 
reserve, but we believe that there is much to be said in favour of the triple drug 
régime. Thus, each of the three drugs has a different mode of action against 
the tubercle bacillus, so that giving them together should theoretically decrease 
the likelihood of bacterial resistance developing. 

In practice, reported series do not show any definite superiority in the results 
of triple drug therapy as compared with two drug régimes (Tucker and Livings, 
1955; Wier et al., 1956; McLean, 1956), though in McLean’s series fewer 
patients in the former group developed bacterial resistance. However, the 
results obtained with modern chemotherapy régimes are so good that slight 
differences are hard to detect. Since 5 per cent. of untreated tuberculous 
patients are now resistant to one or more of these three drugs (Fox e¢ al., 1957), 
it is in any case essential to start treatment with all three while awaiting sen- 
sitivity reports. - 

In the present series the results obtained must be considered satisfacto 
in view of the high proportion of patients who had advanced disease, and so far 
none of the patients whose disease was quiescent when chemotherapy was 
discontinued has relapsed. In our view, except in a few types of disease such 
as solid lesions, broncho-stenosis and lower lobe bronchiectasis, surgery for 
pulmonary tuberculosis should only be considered in those patients who fail 
to close their cavities on chemotherapy. 
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Summary 


The results obtained in a personal series of 75 patients treated with chemo- 
therapy alone (streptomycin, PAS and isoniazid) for at least one year are 


reported. 
At the end of the observation period 69 patients (g2 per cent.) were 
“ quiescent,” 5 were “ active”’ and 1 was dead. No patients relapsed after 


completing treatment. 


We wish to thank the Chest Physicians who kindly sent us reports on patients now 
under their care. 
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RESULTS OF THORACIC SURGERY IN THE 
TREATMENT OF PULMONARY TUBERCULOSIS 


By Hucu W. O. Frew, KENNETH FRASER AND 
Wituiam McL. Grecor 


From the Thoracic Unit, Renfrewshire and Bute Chest Department 


Tus report of the first 200 consecutive cases dealt with in a small thoracic 
unit serving a population of 350,000 was made to assess the results of treat- 
ment. The period covered was from 23.9.52 to 5.10.55. The cases included 
in the series were representative of those occurring in the area and treated in 
its sanatoria. Many suffered from old-standing extensive lesions; in some 
the disease was bilateral, while in others it was confined to one lobe and 
presented essentially as areas of unclosed cavitation or large and relatively 
soft tuberculomata. There were 105 men and 95 women. The age distribu- 
tion is shown in Table I. The youngest patient was aged 18 years and the 
oldest 56 years. Rather more than half of the cases were under 30—the 
predominance of youth being more marked in women. The majority of the 
patients over 40 were men (23 men and 8 women). 


Tasie I.—AceE DistrisuTION 




















Age -20 25 -30 -35 -40 | “45 -50 “55 -60 | Tora. 
Male.. .. | 5 19 24 21 13 | 10 9 2 2 105 
Female... 6 25 29 13 14 | 4 2 2 - 95 

‘TOTAL .. II 44 53 34 27 | 14 11 4 | 2 200 
| | | 























All the patients had undergone routine treatment with various courses of 
chemotherapy and it was only after prolonged sanatorium treatment that 
many were considered suitable for surgery. It was decided that no cases should 
be accepted unless they had undergone a minimum of three months’ sana- 
torium treatment and this policy was adhered to in the great majority of 
cases. Surgical treatment was considered only after as much progress as 
possible had been made under sanatorium treatment and preferably when the 
disease was no longer active. A satisfactory increase in weight and a low 
E.S.R. were essential, a negative sputum desirable. It was regarded as 
important that a patient’s general condition should be improving. If a cavity 
was present, chemotherapy and postural retention were used to close it or 
at least reduce its size before the patient was accepted for surgery. 


(Received for publication February 8, 1958.) 
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The duration and type of the disease varied and are shown in Tables II 
and III. 
TasLe II.—Duration oF Disease (IntTIAL DiaGNosis TO OPERATION) 
| | | 
Years 6/12 |-1 | 1 2/3 sisi6l7/e 9 | 10] 11 |] 12] 13 14 | 22 
Patients I | 3 | 60 38 | 32 4} 13/9 | 8 2 8) 3 5 I I I I 
| | ! ' 
Taste III.—Type or DiskzAse 
| | | | 
Fibrocaseous disease | 
—— —,| Tuber- | Destroyed Giant Collapsed | Bronchial | +.) 
With | No culoma | lung cavity lobe fistula - 
cavitation | cavitation | | 
| | | | 
142 | 36 | 10 | 4 3 | 3 | 2 | 200 
| | 








Eighty-eight of the 200 cases (54 males and 34 females) had undergone 
sanatorium treatment in previous years; the remainder were all in their 


initial period of treatment. 























Taste IV 

LENGTH OF SANATORIUM TREATMENT BEFORE UNDERGOING THORACIC SURGERY 

| 

Months | Under 6 6-9 | g-12 12-18 Over 18 Total 

Male 45 | 19 | 14 16 | II 105 
Female .. .. | 33 25 | 16 7 | 14 95 
TOTAL .. | 78 44 | 30 23 | 25 200 

| | 





Two male patients received periods of forty and forty-five months’ treat- 
ment respectively before receiving surgical treatment; the longest period 
recorded in a female being forty-eight months. 


SuRGICAL TREATMENT 


All the surgical procedures were undertaken by one of us (K.F.). When 
the unit opened in 1952, two-stage thoracoplasties were being performed, but 
after some months this operation was replaced by one-stage thoracoplasty. 
In this Thoracic Unit one-stage thoracoplasty entails removing the entire 
first rib, almost half of the second, 2} inches of the third, 14 inches of the 
fourth ribs and occasionally a small portion of the fifth rib. The lung apex 
is dissected out by dividing the fascial bands which hold it up to the brachial 
plexus and first thoracic vertebra. It is then stripped down to below the 
azygos vein on the right side, or the aortic arch on the left, and held in its 
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new position by stitching the pleural cap of the lung apex to the periosteum 
of the vertebre. This type of thoracoplasty preserves much more healthy 
lung than the older two- and three-stage operation, and deformity js 
minimised. 

In 1952 extra-pleural pneumothorax was popular, but this operation has 
largely been replaced by more permanent procedures. 


Tue CHoIce oF SuRGICAL PROCEDURE 


In the earlier cases of the series, depending on the extent of the disease, 
one- or two-stage thoracoplasty was the procedure of choice for patients who 
initially had had fairiy extensive bilateral disease and who were left with 
fibro-caseous disease in one upper zone. This operation was also utilised when 
more than one lobe was involved, but the extent of the disease did not warrant 
pneumonectomy. Some of the earlier cases with giant cavities were submitted 
to two-stage thoracoplasty, but latterly this type of lesion was resected, as it 
was found that thoracopiasty tended to convert the giant cavity into a slit. 

In the later cases one-stage thoracoplasty with apicolysis was used to con- 
trol apical infiltration and small cavities, provided the lesion was towards 
the posterior aspect of the lung; anterior lesions were resected as it was felt 
that thoracoplasty would be unlikely to provide adequate control. This 
operation was also used as a security measure, particularly in the presence 
of previous “ breakdown.” 

Extrapleural pneumothorax was employed in the circumstances popular 
at that time, namely in adolescents, young females and in those with minimal 
bilateral disease. 

In general, resection was carried out for tuberculomata, a medium-sized 
or large cavity, anteriorly placed disease, lower lobe disease, a collapsed 
and/or bronchiectatic lobe, or a destroyed lobe or lung. The extent of disease 
found at operation dictated the amount of lung tissue resected—one or more 
segments, one or more lobes, or pneumonectomy. A modified type of 
thoracoplasty was done at the same operation in all cases of lobectomy or 
pneumonectomy. 

The types of operations carried out are shown in Table V. 

The total number of operations was 211; several patients requiring more 


TasLe V.—Type or OPERATIVE PROCEDURE 





Operation Male Female 





Extrapleural .. .. .. 7 8 
Segmental resection .. 12 12 
Lobectomy .. .. .. 21 28 
Pneumonectomy .. .. 5 6 
Thoracoplasty ho 65 47 





Tora. Pal as Aa 110 
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than one form of surgical treatment. The thoracoplasties consisted of 58 
one-stage, 53 two-stage and 1 three-stage operations. The 15 extrapleural 
operations included one patient who underwent bilateral extrapleural collapse 
and two in whom a polythene pack was inserted in the extrapleural space. 
Five patients required bilateral surgery. 


Post-OPERATIVE TREATMENT 


Following the new type of thoracoplasty, the post-operative care became 
much easier in that the smaller segments of rib removed in association with 
fixation of the lung apex minimised and frequently obviated the occurrence of 
paradoxical movement. When this complication develops it must be con- 
trolled by a firm pad and tight strapping, otherwise the faulty mechanics of 
respiratory excursion will lead to atelectasis, the result of sputum retention 
in the lung tissue under the paradoxical area of the chest wall. The atelectasis 
tends to be progressive and, if not controlled, will lead to dyspnoea and cyanosis 
which may require bronchoscopic suction. 

Cases in whom resection was done had at least one drainage tube, and if 
much alveolar leakage was anticipated, two drains were used; both were 
inserted low in the axillary line and one was carried right up to just below 
the first rib. This long tube had three openings to drain different levels within 
the chest. If there was considerable escape of air, motor suction was applied 
to both tubes. The drains were removed in two to three days. Any apical 
air space remaining was treated by aspiration. 

Intensive physiotherapy was insisted on with special emphasis on breathing 
exercises, expectoration of sputum and the prevention of skeletal deformity. 

The patients were kept in bed for six to eight weeks after the operation 
and were then gradually got up. Every endeavour was made to retain the 
patients in hospital for five months following surgery. This period was in- 
tentionally longer than that adopted in many thoracic units. We advised 
this extra period in sanatorium because of the chronic nature of tuberculous 
infections and in an attempt to prevent a subsequent breakdown. 

All operations were timed to coincide with a course of chemotherapy with 
drugs of appropriate combination and sensitivity for the individual patient. 
The course was continued for six to eight weeks after operation, and a further 
course was given before discharge.* 


OPERATIVE MorTALITY 


The operative mortality was 2 per cent., four patients having died follow- 
ing operation. A further four patients have died since the review—two in 1956 
and two in 1957. Of these later four deaths, only one was attributable to a 
reactivation of the former tuberculous lesions. The remaining thzee resulted 
one from a perforation of bowel (? malignant), one for a ? cerebral tumour, 
and one from chronic nephritis (diabetic). 


* It should be stated that following the completion of this series continuous chemotherapy 
has been given to all patients in the post-operative stages of their treatment. 
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REVIEW 


At the review after a minimum of two years, 188 of the original 200 
patients attended. Of the remaining twelve, four had died after operation; 
one was abroad; six had left the area and one was undergoing sanatorium 
treatment. It has been possible to follow up these eight patients and clinical 
details have been obtained relating to their condition at the time of the 
review. 

The investigation included a P.A. film in all cases in addition to X-ray 
screening and a clinical examination. Particular inquiry was made into the 
patients’ health since discharge from sanatorium, the development of any 
intercurrent illness and whether or not they had returned to work. The 
patients’ general well-being was assessed, note being taken of weight, the 
presence or absence of dyspnoea and the presence or absence of deformity, 
Two laryngeal swabs were obtained from each patient and examined by 
independent bacteriologists using different culture methods. The E.S.R. was 
taken. These special examinations were considered separately and the cases 
in the series were later summarized under four headings: 


Clinical findings 

Radiological findings 

Opinion of patients’ chest physician 

Comprehensive review (i.e. summation of entire review) 


CLINICAL EXAMINATION 


Clinical examination showed that in the great majority of cases the general 
condition was satisfactory: in 45 it was excellent, in 27 very good and in 101 
good. In only 2 cases was it regarded as poor. No adventitious sounds were 
present in 140 cases. A few crepitations were noted in 27—usually under 
thoracoplasties—while scattered rhonchi were present in the remaining 21. 
Twenty-seven cases had late complications, the principal ones being contra- 
lateral spread in 2, reactivation of former lesions in 1, hemoptysis in 6 and 
upper respiratory infections in 8. Four cases developed discharging chest 
sinuses and 1 suffered from a breakdown of the operation wound. Tomo- 
graphy was carried out in 22 cases. In 13 no evidence of cavitation was seen. 
Five showed persistent cavitation in the operation area, 2 evidence of suspected 
cavity, 1 a tuberculoma, and another soft mottling indicating uncontrolled 
disease. 


E.S.R. 


On admission to sanatorium the E.S.R. was within normal limits in 37-9 
per cent. and raised in 62-1 per cent. Of the latter, 27-8 per cent. showed 
readings in excess of 40 mm. in the first hour. On completion of treatment 
examination showed that the E.S.R. was below 10 mm. in one hour in 
g0°4 per cent. and above 10 mm. in 9°6 per cent. 
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TasLe VI.—E.S.R. READINGS 
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On admission On discharge 
Normal 66 (37°9%) 169 (90°4%) 
Raised 108 (62°1%) 10-20mm 39 (361%) 18 (96%) 
20-40mm 39 (36°1%) 
Over 40 30 (27°8%) 
No record 26 9 
TOTAL .. | 200 196 (Deaths 4) 200 
| 








WEIGHT 

During treatment the majority of patients showed an increase in weight; 
it was substantial in 40 per cent. In 8-6 per cent. of the patients a loss of 
weight was recorded. In two-thirds of these this did not exceed 7 lb., but in 
one case it exceeded 3 stone. This patient made an excellent recovery, was 
discharged well, and when examined in 1957, after recovering from influenzal 
pneumonia, showed no evidence of deterioration of her former tuberculous 
lesions. Her discharge weight had been maintained satisfactorily. 


TasLe VII.—WEIGHT CHANGES 

















| Gain Loss 
Gain 142 (67:8%) I stone 83 (585%) 10 (62:5%) 4 stone 
Loss 16 ( 86%) 2 stones 42 (29°6%) 3 (18:8%) 1 stone 
No change 27 (14°6%) 3 stones 12 ( 8-4%) 2 (12°5%) 1} stones 
No record 10 | Over 3 sts. 5 ( 35%) 1 ( 6:2%) Over g sts. 
POSTURE 


The operations now employed produce much less interference with the 
thoracic cage than the former extensive two- or even three-stage thoraco- 
plasties and this, in association with physiotherapy carried out both before 
and after operation, has prevented many of the gross deformities which for- 
merly occurred. In the present series the patients’ posture was recorded as 
being very satisfactory in 86-6 per cent. and poor in only 2-1 per cent. We 
regarded “‘ square ”’ shoulders as of great importance. Minor degrees of cervical 
and dorsal scoliosis and dorsal kyphosis were noted but did not amount to any 
appreciable deformity. 


Taste VIII.—Postrure at REVIEW 








Excellent -- | 38 (225%) 
Very good.. .. | 39 (23°1%) 169 | 86-:2% 
Good .. .. .. | 92 (52°4%) | 
Moderate .. .. 22 11:2% 
Poor - + | 5 26% 
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DysPpNG@A 


The degree of dyspnoea which resulted from operative treatment was 
assessed. Regard was paid to the patient’s age and condition, to his ability 
to work and to his performance on inclines, stairs and running. The classifi- 
cation of the cases is shown in Table IX. 


Taste IX.—AssEssMENT OF DyspN@A AT REVIEW 











Very good .. 8 (6:8%) ; 

Good 110 (93:2%) 118 | 60°2% 
Moderate .. 70 | 35°7% 
Poor , 8 | 4°1% 





SPUTUM 


The results of the bacteriological examination of the sputum at various 
stages of treatment are shown in Table X. 


Taste X.—Sputum REsutts 

















| Pre- Admission At Discharge | At 
| Treatment to San. | operation from San. | review 
i | | | 
Positive | 168 (84%) | 143 (71°5%)) 63 (31'5%)| 9 (46%) | 8 (41%) 
Negative | 32(16%) | 57 (28:5%)) 137 (68:5%) 187 (95°4%)| 187 (95°9%) 
TOT. 2s 4s 200 200 | 200 196 195 








In 84 per cent. of the cases there was a record of a positive sputum. 
Examinations at each stage of treatment showed a progressive rise in the 
percentage of conversions until, on discharge from sanatorium, of the 196 
surviving patients, 95:4 per cent. had negative sputum and only 4:6 per cent. 
were positive. At review 124 cases stated that they had no sputum and 63 
admitted to having some, although in several cases it was only small in amount. 
Bacteriological examination of sputum of these 63 cases was negative in 56 
and positive in 7. Laryngeal swabs were obtained from all the patients 
attending the review and subsequent examination yielded positive results 
in 6. In two further cases direct examination of the sputum had already 
shown tubercle bacilli. 


ANALYsIs OF 8 CAsEs wiTH PositIvE SpuTUM 


The review showed 8 cases in whom we had failed to produce a sputum 
conversion. Of these, 3 had undergone lobectomy, 4 had a thoracoplasty 
and 1 had an extrapleural collapse with insertion of a polythene pack. Their 
general condition was regarded as very good in 4 cases, fairly satisfactory 
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in 2, and poor in the remaining 2. Clinical examination showed uncontrolled 
disease on the side of operation in 5. In 1, no clinical signs of activity were 
noted, while in 2, clinical examination was not possible. Seven of these 8 
patients admitted having cough and sputum, 1 had suffered from hemoptysis 
(two months before review) and 1 complained of hoarseness. In 4 cases the 
E.S.R. was normal (3-6 mm. in one hour), while in the other 3 the readings 
after the first hour were 23 mm., 29 mm. and 36 mm. The examination in the 
eighth case was not carried out as she had gone to live in England. Radio- 
logical examination showed evidence of uncontrolled lesions in the operated 
side in 4 cases, suspicious findings in 2, and apparently excellent results in 1. 
Tomography showed honeycomb cavitation below the operation area in 1 
case. 
Capaciry FOR Work 

The various surgical procedures were carried out in the hope, and with 
the aim, that the patients would later return to useful employment. While 
clinical, radiological and bacteriological examinations may all demonstrate 
controlled lesions, the ability for work and the actual return of the patient 
to work are even better criteria of successful treatment. 


Taste XI.—RETURN TO WorK 











Working Unemployed | 

Ir a ss —~ why Dead } Total 

| Full-time | Part-time| Unemployed Fit Unfit | 
Male | 8; (80%) | - | 17(16:2%) | 6(35°3%) | 11 (647%) | 4 (3°8%)| 105 
Female | 74 (80%) | 2 19 (20%) 8 (421%) | 11 (579%) | — 95 














Torat |158(80%) | 2 36 (18%) | 14 (7%) 22(11%) | 4(2%) | 200 











The survey showed that 160 (80 per cent.) of the original 200 patients 
had resumed work—in only 2 cases was the work part-time. Thirty-six (18 
per cent.) were not at work and further inquiries and examinations showed 
that 14 (7 per cent.) were fit for work, while 22 (11 per cent.) were regarded 
as unfit. The percentage of patients returned to work was practically identical 
in males and females, though in the latter the position was influenced by the 
fact that over 50 per cent. were housewives. Including the housewives, 
65 per cent. of the patients returned to their own work. It was found that 


Taste XII.—Typre or Work 




















Lighter Different work Heavier 

Housework Own work pa ie heavier work 
Male -. ++ +. 44 (624%) | 33 (39°2%) | 4 (48%) | 3 (36% 
Female -» «+ | 40(52°6%) | 20 (263%) | 9 (118%) 1 (1°3%) 6 (7°9%) 
Toran .. .. | 40(25%) | 64(40%) | 42 (263%) | 5 (3:1%) | 9 (56%) 
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26-3 per cent. were carrying out work of a lighter nature, 3:1 per cent, 
different work but no heavier than before their illness, and that 5-6 per cent, 
were employed in heavier work. The financial rewards for the work performed 
were the same as before their illness in 68-1 per cent. of the patients. In 
18-8 per cent. their incomes were higher and in only 13:1 per cent. were 
they worse off than before developing tuberculosis. 


TasBLeE XIII.—REMUNERATION FOR WorK 








Better Unchanged Worse 
Male 22 (262%) | 47 (55°9%)| 15 (17°9%) 
Female 8(10°5%) | 62 (816%)| 6 (79%) 





ToTraL | 30(18:8%) | 109 (68:1%)| 21 (13°1%) 














SUMMARY OF ENTIRE REVIEW 


The results of treatment in the 188 cases at the review were assessed by 
us on clinical and radiological grounds. They were assessed also by the local 
chest physicians. On radiological findings 75 per cent. of the cases were 
classed “‘ Good” or better. We considered that 20-2 per cent. had made 
excellent recoveries. The chief reasons for patients failing to be graded 
** Excellent ” were areas of mottling and fibrosis in or under the operation 
area, or persistent “‘ gutters”? in thoracoplasties. On clinical grounds the 
review yielded even better results—84 per cent. of the cases being graded 
“Good” or better. The factors affecting this survey were the patients’ 
general condition, vital capacity, ability to work and the result of clinical 
and bacteriological examinations. 

The area chest physicians who referred the cases to sanatorium for treat- 
ment and who were later responsible for the patients’ supervision after dis- 
charge have assessed each case. As a result of this review 77 per cent. have 
been graded “‘ Very Good ” or better. 

Finally, the 188 cases examined at the review were graded by us. The 
results of all the examinations and reviews were taken into account. The 
presence of increased mottling in lung fields adjacent to the operation fields, 
suggestions of disease in the contralateral lung, the presence of a pneumothorax 
collapse, an elevated E.S.R., positive bacteriology or a failure to regain general 
condition, were all factors which led to a patient being placed in a lower 
grade. In many of these cases the results were very satisfactory, but because 
of one or more of these factors it was considered that they should be included 
in one of the lesser grades. Our final comprehensive survey showed that 
67 per cent. of the cases were regarded as “ Cured,” 17°6 per cent. as being 
** Much Improved,” 12-2 per cent. as “ Improved” and 3:2 per cent. as 
I.S.Q. The review findings are shown in Tables XIV, XV, XVI and 
XVII. 
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TasLeE XIV.—X-Ray AssEssMENT 
Ea | | 
Excellent | Very good | Good | Fairly good | Doubtful Poor 
Males .. .. (97) 12 22 | 34 26 I 2 
Females - (91) 26 19 27 17 - 2 
ToTAL (188) 38 (20°2)| 41 (21°8) | 61 (32°4)| 43 (22°9) I 4 
TasBLeE XV.—CLInIcAL ASSESSMENT 
Excellent | Very good | Good Fairly good | Doubtful Poor 
Males .. - (97) 22 II 50 13 - I 
Females - (91) 22 15 38 14 - 2 
Torar (188) | 44(23-4)| 26 (138)| 88 (468)| 27 (144); - 3(1-6) 
TasLe XVI.—Patients’ CuHEst Purysictan’s AssESSMENT 
Excellent | Very good Good Fairly good | Doubtful Poor 
Males .. .. (97) 43 32 20 - - 2 
Females - (91) 42 28 17 - - 4 
ToraL = (188) _ | 85 (45°2)| 60 (31°9)| 37 (19°7) ~ - 6 (3°2) 























TasBLeE XVII.—ReEsuLt oF COMPREHENSIVE REvieEw oF 188 Cases EXAMINED 








| | 
| Cured Improved Improved ime 
Males (98) | 60 
Females (90) 66 14 





Tora (188) | 


126 (67%) 


| 
it 
pa | 
| 


33 3 (176%) | 23 (12°3%) 





6 (3°2%) 





Summary 


The results obtained by surgical treatment in 200 cases are reported. 
Many suffered from extensive lesions of considerable standing and previous 
sanatorium treatment had failed to control their disease. 
Sixty-seven per cent. of the cases are regarded as “ cured” and all but 
3°2 per cent. have derived considerable benefit from treatment. 
There were four post-operative deaths—a mortality rate of 2 per cent. 
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—while four other deaths were reported more than two years after operation, 
In only one of these was death attributable to a tuberculous infection. 

In 95'9 per cent. of the patients the sputum was negative for tubercle 
bacilli at review. Before treatment was commenced 84 per cent. had produced 
a positive sputum. 

Eighty per cent. of the patients have resumed work and in only 13:1 per 
cent. were their wages less than before their illness. 
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SIGNIFICANT PRIMARY PULMONARY 
TUBERCULOSIS IN YOUNG CONTACTS 


By J. W. FRASER 


From the Tuberculosis Clinic, Dunfermline 


Ir has long been accepted that contact examination among notified cases of 
pulmonary tuberculosis is a fruitful source of case finding. Indeed, as Aspin 
(1952) has said: “‘ The next most important thing after arranging for the treat- 
ment of the newly diagnosed case is to make sure that all original contact cases 
are seen at once.” Bentley, Grzybowski and Benjamin (1954) noted that 
46 per cent. of their cases showing a primary complex came from homes with an 
active case of pulmonary tuberculosis. Aspin and Lotinga (1953) and Anderson, 
Mathers and Trenchard (1951) noted a higher rate of positive tuberculin 
reactors among contacts as compared with non-contacts. In the U.S.A., 
Anderson (1955) stated that more active tuberculosis was found among the 
families and associates of known cases of tuberculosis than among the general 
population groups—he quoted figures of 44-53 cases per 1,000 contacts followed 
up. Gaisford (1955) quoted estimates among children living in tuberculous 
households in the three large English cities of between 4 and 5°6 per cent. 
Hertzberg (1957) has recently demonstrated the infectious nature of pulmonary 
tuberculosis as he found the position in Oslo, especially where there was intimate 
contact between the source of infection and the contact, as in familial contagion. 

Despite the large volume of literature on contact examination, little 
information has been forthcoming on the time of onset of the primary lesion, 
or the length of time young contacts should remain under supervision. Children 
under 15 who develop major pulmonary lesions are usually dealt with for 
notification purposes in the same way as those over 15 and kept under super- 
vision for five years. However, where a young contact shows a positive tuber- 
culin test, and X-ray is within normal limits or shows little abnormality, there 
is no uniform practice as to the time that the young contact should be supervised. 
Tattersall (1951) has given some guidance for children under 14; he suggests 
that the tuberculin positive child should be X-rayed immediately and again 
after a further three months. The Ministry of Health in a Memorandum on the 
Prevention of Tuberculosis (1954) simply stated that contacts should be kept 
under observation for a period. 

Bentley et al. (1954) have come closest to giving adequate guidance on the 
supervision of young contacts. While they recognise that the usual practice is 
to keep children with primary pulmonary tuberculosis under supervision for 
five years, they have suggested that children with long-standing primary 
infection should be discharged from supervision forthwith. All cases with recent 
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infection should be observed for two years, then they can be discharged from 
supervision. Some authors, however, would put off regular supervision of these 
young contacts until age 15 or so; thus, Aspin (1952) concluded that if Mantoux 
positive children, aged much above 5, have not got tuberculosis when contact is 
first recognised, few cases will be missed if regular review of these contacts is 
deferred until they reach the age of 15. 


MATERIAL OF STUDY 


For some time, it has appeared to the writer that a considerable amount of 
needless and fruitless X-raying of young contacts was being done, more 
especially since it appeared that if a young contact who was tuberculin positive 
did not show any abnormality on the initial X-ray (or a subsequent film within 
three months), no significant pulmonary lesion would appear in later X-rays. 
To determine whether this was so or not, a review was made of all children with 
a contact history admitted to the main hospital for the county of Fife with a 
significant radiological abnormality attributed to tuberculosis. This review 
covers the period January 1, 1946, to December 31, 1957, and includes all 
children from birth to 15 years of age. Most of those children were discovered 
on routine contact investigation, but many “contacts” in this paper were 
actually original cases (hereafter termed “ index ”’ cases) ; routine investigation 
after their notification produced the infectious source cases. The patient 
responsible for infection to the young child is described as the “ source ”’ case. 
A number of children and source cases were investigated quite independently of 
each other, and the connection between the two was only discovered at some 
later date; they are treated here as source cases and contacts. 


AGE AND SEx DistrRIBUTION OF CONTACTS 


Table 1 shows the age and sex distribution of the 154 children who were 
admitted to hospital wit. an abnormal chest X-ray and who had a contact 
history. There was little variation in the total admissions of males and females, 


Tasie I.—AGE AND SEx DISTRIBUTION OF CONTACTS 





0-4 5-9 10-15 Totals 





M F M F M F M F 
42 28 21 22 15 26 78 76 


45% 28% 27% 

















but it will be seen that there were 14 more males than females in the youngest 
age group; exactly the reverse occurred in the oldest age group, where there 
were 11 extra females. One other noticeable feature in Table 1 is that the 
age group from birth to 4 is appreciably larger than either of the other two 
groups. 
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NaturRE OF LESION ON INITIAL X-RAY 


All the contact X-rays in this series have been reviewed by the writer, apart 
from two or three X-ray series which were unobtainable. They have been 
classified according to the criteria of Bentley e¢ al. in their High Wood Survey. 

Table II shows the distribution of the predominant lesion seen on the 
original X-ray. Subsequent radiological changes are not included in this 
table. Miliary tuberculosis and quiescent pulmonary tuberculosis have been 
classified under “ others,”’ as practically all cases of miliary tuberculosis and 
tuberculous meningitis were admitted to another hospital, thus limiting the 
admission rate to the main centre. 


Taste II.—Nature or LESION ON INITIAL X-RAY 





Glands Collapse Effusion |  Post-primary 





mF | M F | M F | M F 
19 21 42 31 5 3 | 2 10 








26% | 48% 5% % 





The predominant lesion was collajze, occurring in 73 cases or 48 per cent. 
of the series. This group included lobar and segmental collapse, consolidation 
of varying extent and a combination of both where it was quite impossible to 
differentiate the nature of the lesion. Rather than attempt to differentiate 
consolidation and collapse as two separate entities, they have been accepted as 
one continuing pathological process. Glandular enlargement or simple primary 
pulmonary tuberculosis was present in 26 per cent. and pleural effusion in 
5 per cent. of the series. Post-primary tuberculosis has also been described as 
adult type tuberculosis and chronic pulmonary tuberculosis; 12 cases (8 per 
cent.) were seen in the age group 11-14, consisting of 10 females and 2 males. 
Thirteen per cent. of the cases had inactive primary lesions and miliary 


disease. 


Source Case 
Table III shows the source case which eventually led to the discovery of a 
contact in children. It will be seen that parents were the predominant sources 
of infection, and mothers quite appreciably more than fathers. It was surprising 
to note that 26 (17 per cent.) “‘ Other ” individuals were sources of infection; 


Tasie III.—Source Case 
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these were mostly relations—grandfathers, aunts, uncles and cousins. Very few 
sources were found among individuals not related in some way, either directly 
or through marriage, to the infected child. A number of those relatives outside 
the immediate family circle were not seen in the original contact survey, but 
turned up eventually with active disease. Some of those infectious patients 
would have been discovered at an earlier stage and, at the same time, have 
limited their infectivity, if the contact survey had been extended to include 
relatives outside the child’s family group. 

Table IV shows the sputum state of all the source cases throughout the 
period under review. Several children were infected by the same source case. 
The total number of deaths among the source cases has been given. 


TasLe IV.—Sputum STATE oF Source CASE 


























Mother Father Brother | Sister Others | Not known Totals 
— = | = = — = | + = 
49 3 | 3! 2 6 3 18 I 17 I 12 112 10 
12D | 5D 2D 6D 6D | | 31D 
i os _ 
D = Death. 


When the sputum state of the source case was analysed, it was seen that most 
of the source cases had a positive sputum on direct smear. Only 3 patients hada 
positive sputum after culture. Patients dying with advanced pulmonary tuber- 
culosis and whose particulars are not available are considered to have a positive 
sputum on direct smear. An analysis of the negative sputa showed 10 negative 
on direct smear only, and most of those had had only one smear examination. 
The sputum of 2 source cases was examined after chemotherapy had been 
started. Only 3 sputa were negative on culture and these sputa were from source 


cases not in hospital, so that the quality of sputa actually examined could not 
be checked. 


OnsET OF SIGNIFICANT PULMONARY TUBERCULOSIS 


Table V shows the details of children with a contact history and whose 
X-rays showed abnormalities. Details have been grouped according to the 


TaBLeE V.—INTERVAL AFTER Source Case NotiFIcATION To Contact X-RAYS 
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intervals after source case notification until contact X-rays had been done. 
Where the source case and contact had been seen and X-rayed independently 
of each other, the details have still been entered in Table V as if the child had 
originally been seen as a contact, the only exception being 18 children who were, 
themselves, index cases. 

All the children in this survey had an abnormality on their initial X-ray, 
whether they had symptoms or not. This would have been expected with the 
index cases who had already developed symptoms leading to an X-ray, but all 
the other children showed a significant pulmonary lesion in their original X-ray, 
necessitating their admission to hospital. The majority of those children with 
active primary lesions were X-rayed within six months of the source case 
notification—g7 ‘children out of a total of 136; 39 contact children were seen 
six months or more after their source case had been X-rayed, and 12 of those 
had post-primary pulmonary disease. Children seen at an interval of six months 
or more after source case notification had probably developed a primary lesion 
at a much earlier date; 11 of them were already seen to have calcified lesions or 
linear scarring from previous atelectasis; 2 had miliary tuberculosis, and 2 had 
extra pulmonary lesions before their initial chest X-ray. 

The children seen within a month of the source case notification were 
equally divided between those with and those without symptoms, but more 
children had developed symptoms after an interval of three months. 

Post-Primary Tuberculosis. There were 12 children with post-primary tuber- 
culosis in the age group 11-14, consisting of 10 females and 2 males. The 
preponderance of females in this age group has been commonly accepted. 
Those children all showed moderately advanced disease and all had a positive 
sputum on admission to hospital, except one who had a positive gastric lavage. 
Of those 12 patients, 6 had already had an abnormal contact X-ray some years 
prior to the onset of the post-primary lesion, but neither the X-rays nor the 
details were available for scrutiny, and all had been inadequately followed up. 
Of the other 6 patients, 5 had a contact history extending over a period of 
8 months to 6 years before any X-ray had been done; only one patient with a 
post-primary lesion was seen as an index case. 

Post-primary lesions were seen in 3 females who had already received 
hospital treatment; these children were aged 10, 13 and 14 at the time of 
deterioration on contact X-ray. They developed their post-primary disease 
four years, six years and six months, respectively, after their initial abnormal 
X-rays. It is probable that the post-primary tuberculosis developing in the 
14-year-old girl after six months was already present, and missed, at the original 
screening. 

Duration of Infectious Contact. It is not possible to determine accurately the 
duration of infectivity of the source cases to the young contact. However, it can 
be assumed that the source cases were eliminating tubercle bacilli for part of the 
time they had symptoms. By summating the duration of those symptoms until 
diagnosis, and the time thereafter when contact was broken by removal of the 
source case to hospital, it might be possible to get a broad generalisation of the 
duration of infectivity. Throughout the period under review, the average 
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duration of symptoms of the source cases varied from five to thirteen months, 
Assuming that source cases were eliminating tubercle bacilli for only part of 
this time, contacts were probably exposed to infection for a minimum of three 
months until the source case was diagnosed. Thereafter, continued exposure to 
infection arose from delay in isolating the source case. From 1950 onwards this 
delay varied from two to eight weeks but was mostly nearer eight weeks, thus 
making the period of exposure to infection in the region of five months. 


Discussion 


Every one of the contact children in this survey had a tuberculous pulmonary 
abnormality in the original X-ray. This is in agreement with Hertzberg’s 
finding that “nearly all tuberculous children among the infection contacts 
presented acute primary tuberculosis at the time of registration.” Aspin (1952) 
and Puffer et al. (1952) stated that the yield of new cases after the first X-ray 
examination in the age group 5-14 was practically nil. From this survey this 
age group could be extended to include the youngest (0-4 years). 

The age distribution of the 154 contact children and the pre- 
dominant pulmonary lesions are presented in Tables I and II. There was a 
preponderance of children in the youngest age group (70 or 45 per cent). This 
agrees with other surveys; thus, the High Wood survey showed a much 
higher number of young children throughout all the pulmonary lesions 
observed. There was a recurring risk in the 10-15 age group, in that those 
children might develop post-primary (or adult) pulmonary tuberculosis, 
particularly in the more susceptible females. There were 12 children (8 per 
cent.) in this series with post-primary disease; this compares with 10 per cent. 
of Shaw and Wynn-Williams (1956). There is a considerable variation in the 
numbers of children with different categories of lesions in the published 
series. Bentley et al. found 31 per cent. contact children with simple pulmonary 
tuberculosis as compared with 26 per cent. in this series. Again, Bentley et al. 
found 32 per cent. segmental lesions among contacts, Shaw and Wynn-Williams 
14 per cent., Walker 48 per cent., and in this survey the author found 48 per 
cent. (Table II). It would appear that the disparity in these figures has arisen 
in part from the various writers’ interpretation of segmental lesions, for on 
reviewing the X-rays in this survey, it was frequently impossible to differentiate 
collapse and consolidation. Pleural effusions have likewise shown different 
totals in the published figures. Bentley et a/. found 16 per ceat. contact children 
with pleural effusions, Shaw and Wynn-Williams 11 per cent. and Walker 
5 per cent. The writer found 5 per cent. pleural effusions, but this depended 
entirely on the time when the child was X-rayed; an additional 8 children 
developed pleural effusions either before or shortly after admission to hospital, 
bringing the total to 16 or i1 per cent. 

The intra-familial spread of disease is noted in Table III. Fathers and 
mothers were especially important source cases—26 per cent. and 34 per cent. 
respectively. These figures are identical with those of Bentley et al. An 
appreciable number of source cases (17 per cent.) were outside the immediate 
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family circle of the young contacts, with the result that many of those children 
were ignored in contact surveys; conversely, when the “ contact ” was actually 
the index case, the adult source case was frequently diagnosed after independent 
medical investigation. This is partly the reason why so many children were 
X-rayed only after a delay of six months from the diagnosis of the source case 
(Table V). It would be unfortunate if contact X-rays were not extended to 
include every conceivable child who might have been exposed to infection from 
any source case. The importance of contacting even the most casual and 
infrequent child visitors to infectious households has become an urgent necessity, 
especially with the ever-increasing number of adults with drug-resistant 
organisms. 

The source cases had a positive sputum on direct smear in all but 10 cases, 
and excluding the 12 patients whose sputum state was not known (Table IV). 
It is probable that more intensive and frequent sputum examinations would 
have resulted in a greater number of positive smears. In most cases only one 
sputum was examined, a finding also commented on by Briggs e¢ al. (1955). 
From this investigation it would appear that only a positive sputum from a 
source case on direct smear is of any importance in the development of primary 
pulmonary tuberculosis in young contacts. Shaw and Wynn Williams (1954) 
and Hertzberg (1957) noted the higher morbidity in families exposed to a 
source case with a sputum positive on direct smear as compared with a culture 
positive sputum. 

All contacts should be seen as soon as possible after the source case is 
diagnosed for an initial tuberculin test. If this is negative, the tuberculin test 
should be repeated within six to eight weeks and, if still negative, the patient 
should be offered BCG. If the initial tuberculin test, or that on subsequent | 
re-testing, is positive, the child should be X-rayed forthwith. If a significant 
tuberculous pulmonary lesion is present, the child should be admitted to 
hospital and given anti-tuberculous chemotherapy. In the absence of any 
significant pulmonary lesion, the contact child should be re-X-rayed in three 
months; if this X-ray is still negative, there should be no need for further X-ray 
examination, at least in the younger age groups. This is especially so where the 
source case is sputum negative. Even where the source case was sputum 
positive, the young contact has invariably been exposed to infection for a 
period of five months; if no significant radiological abnormality has appeared 
during this time, it is highly unlikely that the child will develop a primary 
pulmonary lesion after a further period of supervision, whether or not symptoms 
have developed (Table V). 

Wherever a child remains exposed to an infectious source case, X-rays 
should be continued at three to six monthly intervals, although the longer 
period would probably suffice. The advanced chronic patient who has failed 
to respond to chemotherapy, or who has developed drug resistance, would make 
continued surveillance of contacts in his or her environment imperative. 
Nevertheless, it was noticeable in the early years of this survey that many 
children remained exposed to infectious source cases for several years without 
any deterioration after developing an initial primary infection. 
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The onset of post-primary or chronic pulmonary tuberculosis is the most 
important problem in prevention and treatment, particularly in the 10-15 age 
group. The onset of puberty in both males and females has been recognised as a 
critical period, especially for females. In this survey all 12 children who 
developed chronic pulmonary tuberculosis were in the age group 11-14 
(8 per cent. of the series). These figures are appreciably lower than those of 
Bentley e¢ al., who found 25 per cent. children with chronic pulmonary tuber- 
culosis, but they do approximate to the 10 per cent. of Shaw and Wynn 
Williams. It would be advisable to keep children in the 10-14 age group, who 
have developed a primary lesion, under supervision until they are well past 
puberty; initially a chest X-ray should be done every three months, but 
ultimately this interval could be extended to six months, or even to one year 
when the child approaches the age of 20. 

It would appear from this investigation that children under 10 years at the 
outset of their primary pulmonary disease run little risk of developing chronic 
pulmonary tuberculosis. This would appear less likely after chemotherapy, 
although at present this can only be an assumption. It is probable that contacts 
under 10 who have overcome a significant primary pulmonary lesion could be 
ignored after their initial period of supervision until puberty. However, it is 
exceedingly doubtful that parents would bring children back for review at 
puberty after a prolonged interval without X-ray examination. It might be 
possible to contact these children again with the co-operation of school medical 
officers in their BCG campaigns. Details of a child’s primary disease could be 
attached to his or her school medical record, and when BCG vaccination was 
being undertaken at school a convenient opportunity would arise for continuing 
X-ray supervision. The alternative would seem to be yearly X-rays until these 
children were well past puberty. 

The possible development of tuberculous meningitis in the youngest age 
group should not lead to repeated and unnecessary chest X-rays of the young 
contact. An awareness of the possibility of the development of tuberculous 
meningitis by all concerned—general practitioner, chest physician and health 
visitor—should surely lead to the condition being diagnosed early, especially if 
parents are instructed to report the onset of unusual symptoms. If it is accepted 
that miliary tuberculosis and tuberculous meningitis are most likely to develop 
within six months of tuberculin conversion, children in the age group 0-5 should 
remain under supervision for this period. Unfortunately, in this series children 
with miliary disease and tuberculous meningitis were usually admitted to 
another hospital and it was not possible to check their contact histories. 


Summary 
A review has been made of 154 children admitted to hospital with a contact 
history; their age distribution and the pathological lesion on initial X-ray have 
been given. All these contact children had an abnormality in their original 
chest X-ray. 
Mothers and fathers were the most important source cases of their children’s 
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infection. Practically all the source cases had positive sputum on direct 
examination. Contacts were considered to have been exposed to an infectious 
source case for at least five months. 

It is suggested that there should be an energetic search for contacts of an 
active case of pulmonary tuberculosis, and BCG offered to tuberculin negative 
children. Tuberculin positive children under puberty should have an initial 
X-ray and another within three months. In the absence of any significant 
pulmonary abnormality, no further X-raying would be required, especially if 
the source cases’ sputum examinations were negative for tubercle bacilli or 
positive only on culture. 

Children in the age group 10-15 run a special risk of the development of 
post-primary pulmonary tuberculosis, and should continue to be seen at 
regular intervals. 


I wish to thank my colleagues, Dr. A. Cubie, Dr. I. MacCormack and Dr. R. Weir for 
allowing me access to their records. I am most grateful to Professor J. Crofton for the helpful 
advice and criticism he has given me in the preparation of this article. 
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FATAL MILIARY TUBERCULOSIS IN AN 
IMMUNISED CHILD 


By E. HinDEN 
From the Pediatric Department, Whipps Cross Hospital, London 


WHILE it is generally accepted that BCG immunisation affords good protection 
against tuberculosis, this protection is not absolute and occasionally breaks 
down. When active tuberculosis develops in a protected person, the time 
relationship of immunisation to disease is obviously of great importance, 
Cardis (1956) discusses this problem, pointing out that the strict rules for BCG 
protection are rarely adhered to, so that a person might be immunised while he 
was already incubating tuberculosis, or might be ir-fected before his resistance 
had sufficiently developed. Yet even taking into account these possibilities, 
there undoubtedly remain some cases where infection and disease have occurred 
in theoretically protected people. Some such cases raise the extremely important 
question—whether the disease might not be due to the BCG itself? Cardis 
(loc. cit.) discusses this point, too, but comes to no conclusion as a general rule. 
He does, however, stress the great difficulty in identifying a given tubercle 
bacillus as virulent human type or BCG. 

In protected children active tuberculosis may occur even as hematogenous 
disease. Thus Wasz-Héckert (1956), writing from Finland, reports that of 
190 patients suffering from generalised disease (miliary and/or meningitis), 
19 had been immunised. He thought that at least half of this number had been 
infected either before immunisation or simultaneously with it, the others being 
due to true superinfections which had broken through the acquired resistance. 
Bearing in mind the great number of children immunised in Finland, he 
considered that these figures spoke loudly in favour of BCG protection. He did 
not think that any of them were due to BCG, and they all recovered. 

I report here a case of miliary tuberculosis in an immunised child, ending 
in death. This disease is rarely fatal nowadays, even in the unprotected; the 
lesions are small and well supplied with blood, so that chemotherapy has 
excellent conditions in which to work. A fatality in an immunised child must be 
rarer still. The time-sequence makes it very unlikely that the child was infected 
before, or simultaneously with, his immunisation. It seems important, then, to 
try to understand what happened to him, and to determine whether the BCG 
itself was responsible for the outcome. 


Case Report 
Dennis K. was born on September 26, 1953, weighing 5 lb. 13 oz., the first 
child of healthy parents. Because of the known risk of tuberculosis in the 
family, he was immunised with BCG on December 18, 1953 (when 3 months 
(Received for publication March 28, 1958.) 
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old), by Dr. Ethel Emslie, of the staff of the local MOH. Five weeks later 
(January 22, 1954) the site of the immunisation showed a small ulcer 2 mm. 
wide in an area cf induration 12 mm. across: the baby seemed otherwise 
healthy and had grown well, weighing 16 lb. The Mantoux test (1 : 1,000) 
was carried out, resulting in a zone of erythema and induration, each 10 mm. 
wide. He did not attend tle Maternity and Child Welfare clinic again, but was 
visited by a Health Visitor on August 23, 1954, who noted that he was a big 
child, with six teeth already cut, and could walk with aid. 

His family history is important. His mother’s brother had suffered for years 
from a tuberculous hip, and he died that year (1954) from Addison’s disease. 
His widow, who had suffered from phthisis for the past four years, had refused 
all treatment and supervision. She lived with her 8-year-old son in a nearby 
flat over her parents-in-law—that is to say, Dennis’s grandparents. He had 
been taken occasionally to see them, but according to his mother he never 
visited his phthisical aunt who lived in the same house. 

Dennis, then aged 14 years old, was first seen at Whipps Cross Hospital on 
March 18, 1955, with the complaint that for three weeks he had been very 
fretful and languid, and hac lost weight. His mother also stated that he breathed 
quickly and heavily when asleep. Till then he had been well. The child was 
apathetic, miserable and crying. He had obviously lost much weight; four 
weeks previously he had weighed 28 lb.—now only 223 lb. He was admitted at 
once. On examination he had a low fever, and there was an occasional dry 
wheeze in the left mid-zone and base. Otherwise there were no abnormal 
physical signs; in particular he was not coughing. Investigation showed 72 per 
cent. hemoglobin, 14,000 white blood cells with a normal differential count 
and an erythrocyte sedimentation rate of 2 mm. in the first hour. The X-ray 
report read: “‘ There is mottling throughout both lung fields. The appearance 
would do for a diffuse broncho-pneumonia or possibly an early miliary tuber- 
culosis.” However, before the precise nature of his illness could be established, 
he was found to be suffering from Sonne dysentery, the organism being grown 
from a stool passed on March 22; and on March 25 he was transferred to 
Plaistow (Fever) Hospital. 

He remained there for two months, as his stools were infected for this 
interval, in spite of treatment with sulphaphthalidine, oral streptomycin, 
terramycin and penicillin; thereafter they cleared. Definite signs of a chest 
infection were noticed on April 5, and were diagnosed as a right lower lobe 
pneumonia; but this had completely cleared by the 2oth. Thereafter he did 
well; his appetite improved and he gained over 24 lb. in weight. The Mantoux 
test (1 : 1,000) on May 5 was negative. He was discharged on May 26, 
apparently quite recovered, to continue under surveillance at Whipps Cross. 

He attended there again on June 7. His mother reported that he was eating 
well, behaving normally and was gaining weight—he weighed 27 lb. (at 20 
months). However, the X-ray report was “. . . strongly in favour of tuber- 
culosis, though siderosis was a possibility. Sarcoid unlikely. . . .” Tuberculosis 
was held to be most unlikely, in view of his obvious good health and negative 
Mantoux test. But when he attended on September 6 his weight was down to 
25} lb., his mother had again noticed heavy breathing about two months 
previously, and he had a morning cough. His X-ray showed widespread 
mottling as before—probably a little heavier now, and there was a partly 
calcified gland in his hilum; he was readmitted on September 16. His mother 
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now stressed his cough, but his chest was still clear clinically. Diagnosis was still 
unsure. 

On the 19th, the Mantoux test at 1 : 1,000 was again negative, but two days 
later it was positive at 1 : 100. On the 22nd he was seen by Dr. H. Ramsay, 
chest physician, who considered that he was suffering from human miliary 
tuberculosis, and advised full treatment: this was carried out with streptomycin 
and INAH, but it was completely without avail and he slowly deteriorated. 
Further attempts were made to establish the diagnosis. From September 17-23 
three gastric washings were negative; on the 26th the report was “ Tb. scanty 
positive,” but the next three were again negative. The washings from the 23rd 
gave no growth on Loewenstein-Jensen media, and those from the 24th failed to 
infect a guinea-pig. No evidence for sarcoidosis could be found. It was thought 
that the poor skin responses, and the complete failure of chemotherapy, might 
be due to agammaglobinemia, so electrophoresis of serum proteins was carried 
out, with the following result: ‘‘ The separation of the protein fractions was not 
very satisfactory, but gamma-globulin does not appear to be absent.” 

All this time the child was worsening. On November 10 he was seen by 
Dr. Richards (of High Wood Hospital, Brentwood), who thought he was 
reacting unfavourably to the streptomycin, and advised changing the treatment 
to Dipasic and achromycin. This was done, but without improvement; and 
Dennis died on November 20. His illness had lasted for eight months. 


The post-mortem findings. At autopsy on November 22, these were as follows: 


Glands: The left axillary glands appeared normal and equal in size and 
number to the right. No enlarged glands in neck or groins. Hilar glands not 
large and apparently normal; no old gland lesion was found. Ileocecal glands 
normal. 

Respiratory system: There were no pleural adhesions and no effusion. In 
the major bronchi there was a trace of cedema fluid and some small bronchi 
contained pus. The lungs were shrunken and tough, with numerous small areas 
of emphysema and innumerable palpable tubercles. 

Other organs: The heart, liver, spleen and kidneys all showed changes of 
right heart failure. 

Histology: The lungs—very severe structural damage; completely healed 
miliary tubercles, diffuse fibrosis, extensive epithelialization of alveoli and severe 
emphysema of small, intervening, comparatively unaffected areas. Some 
terminal bronchitis. 

Bacteriology: Emulsions of lung, axillary and pulmonary hilar glands were 
inoculated into three guinea-pigs, none of which developed tuberculosis. 


Discussion 

If the disease were ordinary miliary tuberculosis, there are certain unusual 
features which require consideration. Van Deinse (1957) suggests that the 
straightforward explanation is probably the correct one. The child acquired 
an immunity as the result of his vaccination, which then weakened; he was then 
subject to superinfection, probably from his phthisical aunt, and this overcame 
whatever residual protection he still retained, so causing the generalised infection 
to which he finally succumbed. This does not explain, though, why chemo- 
therapy failed. Heaf (1957) puts forward the same tentative explanation, 
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adding that the healing of the miliary tubercles (noticed post mortem) was 
probably due to the child’s residual resistance. He makes the further interesting 
suggestion that the treatment given to the child in Plaistow Hospital may have 
killed off whatever BCG organism still lingered on in him, so actually con- 
tributing to the waning of his immunity. 

Could the child’s illness possibly have been due to the BCG itself? Pro- 
gressive disease due to this organism is excessively rare but not unknown. In 
an important paper (van Deinse, 1956) the Director of the BCG section of the 
Pasteur Institute, Paris, has collected four fatalities following BCG immunisation, 
in which the sequence of events and the exhaustive bacteriological examinations 
leave little doubt that the BCG was responsible for the disease. All were from 
Scandinavia. Two were neonates, one 7 years old, one 19. In three of them, the 
illness ran a very protracted course: 15 months, 2 years, 5} years; one neonate 
died at 6 months. The writer draws attention to two striking observations. The 
first concerns the tuberculin reactions. Three were negative at the height of 
their disease (though one had been Pirquet positive when challenged after 
immunisation) and the fourth was weakly Mantoux positive. The second 
observation deals with the autopsy appearances. None of them showed the 
expected histology of tuberculosis; there were no tubercles, no caseation, no 
giant-cells—merely non-specific granulation, fibrosis and calcification, with the 
lymph-glands teeming with acid-fast bacilli. Chemotherapy failed utterly in all 
of them; the course of the disease, slowly but relentlessly, was downhill all the 
time. 

In the illness here recorded there are some points which resemble van 
Deinse’s (1956) description. The negative skin tests which had previously been 
positive, the long-drawn-out disease, and the failure of chemotherapy to 
prevent death, all accord well. But the differences are much more striking. 
The generalised glandular enlargement with massive bacillary colonisation, 
which was such a feature of the Scandinavian fatalities, was not present; no 
viable organisms could be found post mortem; and the histology was that of 
obvious tuberculosis. The similarities are not so remarkable. It is well known 
that the Mantoux test occasionally is negative in generalised tuberculosis, and 
formerly children with this disease did at times linger on for many months 
before they died. 

The reason why the drugs failed to save the child needs further discussion. 
The post-mortem evidence shows that in fact they had not failed to deal with 
the infection; the organisms were dead, the inflammation was not active, the 
lesions were healing. But scarring was so widespread that it put an intolerable 
burden on the child’s heart, and the actual cause of death was heart failure. 
The pathologist remarked that the appearances reminded him of those in 
non-tuberculous silicosis. Another analogy can be seen in bacterial endocarditis, 
where bacterial “‘ cure” sometimes does not avert death from renal failure. 
In Dennis’s illness, it seems possible that his intercurrent infections and their 
treatment so blurred diagnosis that chemotherapy was started too late; his 
lungs had been so damaged already that subsequent healing was unable to 
restore their function. 
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Summary 

A child immunised with BCG contracted miliary tuberculosis from which 
he died. 

The sequence of events showed that either he suffered superinfection from 
an outside source which broke down his resistance, or his disease was ca:1s<d by 
the BCG. 

Recorded deaths from BCG are briefly discussed; this child’s illness is 
contrasted with them. 

The evidence does not implicate the BCG as the cause of the disease. 


I acknowledge with pleasure the help I have received from the following: Dr. Tannahill 
(Plaistow Hospital), Dr. Emslie, Dr. Ramsay and Dr. Richards, during the child’s illness; my 
colleagues at Whipps Cross Hospital—Dr. Walther, pathoiogist; Dr. Raeburn, morbid 
anatomist; and Dr. Tettmar, radiologist; Dr. van Deinse and Prof. Heaf, during the pre- 
paratior of this paper. 
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REVIEWS OF BOOKS 


Medical Teleology. By F. PARKEs WEBER. London: H. K. Lewis and Co. Ltd. 
1958. Pp. 86. 15s. 

Dr. Parkes Weber has done it again! At the age of 95 he is still in hot 
pursuit of new facts, new ideas, new words. It is true that much of this booklet 
consists of articles previously published and now revised, but it is good to have 
them collected together, and there is plenty of new matter. 

Teleology is defined as the science of final causes and the notion of pur- 
pose comes into it too. Dr. Weber has this always in mind, especially when 
considering action and reaction in the body. Sydenham’s reflection, quoted 
by Dr. Weber, that some diseases might be due to the effects of reactions to 
harmful factors, goes to the heart of the matter. 

Most of us are prone to gloss over abnormalities which are not harmful 
and to leave them unexplored. Not so Dr. Weber. He has interesting things 
to say about conditions such as Landouzy’s camptodactylia, myotonic pupils, 
or paroxysmal salivation which few would take the trouble to study, and his 
information has practical value, apart from teleological interpretations. His 
observations, made in 1890, on retinal changes at the moment of death, 
might at first sight seem rather gruesome, but those of his readers who have 
divined or experienced Dr. Weber’s kindly charm will also feel confident 
that few of his patients would have resented that little intrusion on their 
dissolution if it was the doctor’s wish. 

An engaging inconsequence of order leavens the doctor’s wide learning, 
as in Chapter XXIII where there is a passage starting with the Sturge-Weber- 
Kalischer syndrome and ending with the poignant story of a rare Greek 
amphora. 

Dr. Parkes Weber has given us a stimulating miscellany revealing the 
knowledge and culture of a man whose lifework has surely been inspired by 
the maxim Homo sum. Nihil a me alienum puto. 

Nora SCHUSTER. 


Antisera, Toxoids, Vaccines and Tuberculins in Prophylaxis and Treatment. 4th 
edition. By H. J. Parrish. Pp. x + 256. Edinburgh and London: 
Livingstone. £1 10s. 

Probably no one in this country has a more intimate knowledge of the 
production and large-scale clinical trial of vaccines and antisera than the author 
of this book. He writes with the authority of the expert as well as with the 
clarity of one used to directing large-scale experiments, but his book is directed 
to the practitioner, not the theorist. He gives concise directions on when and 
how to use the preparations described, but only enough of the theoretical 
background to enable the practitioner to understand the rationale and limita- 
tions of immunological procedures. 

Readers of this Journal will be particularly interested in the sections on 
Tuberculins and on B.C.G. and Vole-Bacillus vaccines. The various methods 
of performing a tuberculin test are very clearly set out (the author seems to 
prefer the Heaf gun) and the significance of positive and negative reactions is 
discussed with exceptional lucidity. The section on active immunization 
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against tuberculosis is equally clear, and a balanced discussion on the ensuing 
benefits has only the slightest tilt towards conservatism. 

The main text of the book contains relatively few references, but a brief 
bibliography at the end provides a useful introduction to the wider literature, 
The illustrations are clear and very well produced. 

Martin Hynes. 


Pulmonary Hypertension in Tuberculosis of the Lungs. By Lars-Gustar Uccta. 
Acta Tuberculosa Scandinavica. Supplementum XLI, 1957. 


The author sets out to answer four questions relating to 109 Swedish patients 
with advanced pulmonary tuberculosis: 


(1) What is the incidence of pulmonary hypertension. 

(2) Its prognostic significance? 

(3) Can changes in pulmonary arterial pressure after unilateral occlusion 
of a pulmonary artery be a help in prognosis? 

(4) Can pulmonary hypertension be deduced from blood gas analyses or 
spirometric studies? 


Pulmonary arterial pressure at rest and after exercise was measured by 
catheterisation on each patient at rest and after exercise. When removal of 
a lung was under consideration, the artery to that lung was occluded by an 
inflatable cuff attached to the periphery of a double-lumen catheter, and the 
pressure measured in the unobstructed portion of the pulmonary artery through 
the second lumen at different degrees of occlusion. In this way, it was hoped 
to predict the haemodynamic situation at rest and exercise after resection. 

The term “ pulmonary hypertension” has a universally accepted meaning 
which goes farther than the actual measurement of the pulmonary pressure. 
To understand what any particular reading means, it must be considered in 
relation to the cardiac output, thereby introducing the concept of pulmonary 
vascular resistance. This is what the author really wanted to know, but no 
figures for cardiac output are given, and so the results lose much of their value. 
This is a pity because he has been most industrious and each set of figures huas 
had statistical scrutiny. 

Using the term “ pulmonary hypertension ”’ as indicating a mean pressure 
higher than normal, the author found that the patients who died with or with- 
out operation had an average mean pressure of 22 mm. Hg. which was signi- 
ficantly higher than those who survived over a period of six months to six years. 
The mean pressures in the survivors gave no clue as to their eventual functional 
capacity; those who were fit for work had similar values to, or if anything 
rather higher values than, the incapacitated. Occlusion of a pulmonary artery 
supplying a lung in which oxygen uptake was low or non-existent produced no 
significant alteration in pressure. If the lung played an important part in 
oxygen uptake, occlusion of its artery caused a significant rise in pressure. 
Blood gas analyses or spirometric findings had no distinct correlation with 
pulmonary arterial pressure. 

WALTER SOMERVILLE. 


The Lung as a Mirror of Systemic Disease. By Ext H. Rusin. Springfield, Illinois. 
Oxford: Blackwell Scientific Publications. 1956. Pp. 288. Illus. 95s. 


This book by Dr. Eli Rubin is a valuable contribution to the literature and 
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illustrates the risks of excessive specialisation. Dr. Rubin shows how general 
systemic diseases may be closely associated with abnormalities in the lungs, 
from which he draws lus title: “‘ The Lung as a Mirror of Systemic Disease. ” 
Dr. Rubin hopes that his book will “alert the physician to the wealth of in- 
formation obtainable in a chest X-ray provided the latter is viewed in broad 
perspective.” His survey covers many subjects: metabolic diseases, including 
diabetes and pulmonary infections; cystic fibrosis of the pancreas and pul- 
monary infections; the histiocytoses with pulmonary involvement; blood diseases 
with pulmonary involvement; allergic diseases including the collagen diseases ; 
diseases of the skin and mucous membranes; pulmonary manifestations of 
certain abdominal metastatic diseases, and pulmonary manifestations of cardio- 
vascular disease. 

There is no doubt that an obscure pulmonary fibrosis may be brought to light 
by a good history, a complete clinical examination and radiological investiga- 
tions. 

To keep abreast of the manifold advances in diagnosis and treatment in 
medicine is no mean task, but it should always be remembered that these 
advances cannot replace certain fundamental principles of clinical examination. 
Among these is the art of taking a good history which demands patience, per- 
severance and experience, for the eliciting of an accurate history reveals the 
quality of the practising physician. 

While changing disciplines must be acknowledged and the value of a good, 
technically satisfactory X-ray must be appreciated, clinical and radiological 
examination remain complementary, as is reiterated by Dr. Rubin. 

The illustrations are excellent, the references are comprehensive and the 
book is undoubtedly a valuable source of reference. 

PuILip ELLMAN. 


Chronic Bronchitis, Emphysema and Cor Pulmonale. By C. H. Sruart-Harris, M.D. 
(Lond.), Sir GEorcE FRANKLIN, Professor of Medicine, and T. HANLEy, 
M.D.{Lond.), M.C.R.P., Lecturer in Medicine, University of Sheffield. 
Bristol: John Wright and Son. Pp. 246. 42s. 

With the considerable advances which have taken place recently in the 
knowledge, if perhaps not in the understanding, of chronic bronchitis, the 
publication of a monograph marshalling the vast array of facts about it was 
well-nigh inevitable. The importance now accorded to the subject is further 
emphasised by the fact that two such monographs have appeared within a few 
weeks of each other. 

Professor Stuart-Harris and his colleagues at Sheffield have in their book 
assembled the data on chronic bronchitis and its complications with clarity and 
precision. Their approach is factual and comprehensive. Every chapter bears 
the stamp of first-hand experience governed by critical observation, and there is 
no aspect of the subject on which the review of world literature is incomplete. 
Speculative theorisation on the pathogenesis of chronic bronchitis has rightly 
been omitted ; too many basic facts remain undiscovered for that to be profitable 
at present. 

Perhaps the least convincing section of the book is that on the clinical 
picture of chronic bronchitis. More might have been said, for example, about 
the relationship of asthma and bronchiectasis to chronic bronchitis. By no 
means every clinician experienced in chronic bronchitis would agree that a 
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** phase of bronchospasm ”’ usually intervenes between the “ pre-dyspneeic 
phase ” and the “‘ phase of constant breathlessness.’’ Many patients reach the 
stage of pulmonary insufficiency without ever exhibiting bronchospasm. It is 
difficult to reconcile the statement that “‘ little reliance can be placed on the 
naked eye appearance of the sputum” with later statements which appear to 
suggest that pus in the sputum is regarded as one of the important indications 
for a change in antibiotic therapy. Finally, it is perhaps a little surprising that 
the administration of erythromycin in a disease as notoriously relapsing as 
chronic bronchitis should. be actively encouraged in the face of current exhor- 
tation to restrict its use. 

These, however, are unimportant criticisms of an outstanding book, which, 
it is hoped, will be widely read. not only by chest physicians and cardiologists 
but also by general physicians. 

I. W. B. Grant. 


Etudes sur I’ Allergie et ’ Immunité dans I’ Infection Tuberculeuse. By MAx FourestiEr 
and A Lain BiaAcgue-BaAtarr. Paris: Vigot Fréres, 1957. Pp. 158. 
19 Figures. 800 Fr. (Fr.). 

French medicine has always taken a lively interest in the immunology of 
tuberculosis and has contributed much to our understanding of the manifold 
problems of the disease. The last fifteen years have witnessed a reorientation of 
our views on the relation of allergy to immunity, and the comfortable view that 
all allergy in tuberculosis is unmasked by the tuberculin test is no longer tenable. 
Much has been learned of the genesis of allergy and of its essential nature and 
much is now known, thanks to the increasing employment of B.C.G., of the 
basis of immunity and of its independence of the phenomena of allergy. Much 
research and observation in this field have led to diagnostic and therapeutic 
measures of great practical value. In this book the authors have brought to- 
gether the extensive literature of these years and have co-ordinated it, where it 
applied, with their own work. There is a bibliography of 322 references. 
Perhaps the most interesting section is that devoted to the possibilities of B.C.G., 
not merely as a prophylactic agent but as a combined immunising and 
desensitising measure, with and without the simultaneous use of antibiotics, 
in established disease. To those who still give a thought to immunity as some- 
thing of fundamental importance in individual cure and social prevention and 
believe that a knowledge of its problems is of practical value this book will be a 
stimulus and a guide. When comprehensive reviews of this kind are attempted 
it is difficult to sustain ease of presentation and there are bound to be faults. 
Perhaps the greatest here is the failure of the authors to trust the comprehension 
and memory of the reader and to indulge in long repetitive parentheses which 
merely interrupt understanding and cause irritation—but they mean well and 
it is a venial fault. 

C. CAMERON. 


Lehrbuch der Réntgenologischen Differential-Diagnostik. By W. TEscHENDORF and 
P. Tourn. Vol. I. Erkrankungen der Brustorgane. Stuttgart: George 
Thieme. 4th edition, 1958. Pp. 1183. Illus. 1738. DM. 210. 

The first volume of this monumental work deals with the differential 
diagnosis in the radiology of chest diseases and is typical of German textbook 
production. It is well produced and profusely illustrated. The X-ray photo- 
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graphs are clear and each subject is dealt with in great detail, so that the 
book must be considered as one of the major books of reference. In this, 
however, lies also the chief criticism, for the main points are often lost in a 
welter of trivial detail. While this volume seems up-to-date, to the English 
reader it soon becomes apparent that many important references are omitted 
or are regrettably misquoted. For example, the classic contributions by Sir 
Russell Brock on lung abscess and the middle lobe syndrome are not men- 
tioned. Nor is cesophageal obstruction as a cause of lung abscess or dysphagia 
pneumonitis discussed. 

On the other hand, the rarest conditions such as microlithiasis alveolarum, 
tuberous sclerosis, pentastomiasis, etc., are described. Irritating to the 
English reader is the numerical designation of lung segments instead of 
the now nniversally accepted international nomenclature. 

Common radiological conditions or features are omitted, ¢.g. staphylo- 
coccal giant cysts in children, rib changes in neurogenic tumours and the 
value of lateral tomograms in these tumours to see the inter-vertebral fora- 
mine. The upward migration of the hilum in long-standing atelectasis or 
fibrosis of the upper lobe is not discussed. The significance of obstructive 
emphysema in the diagnosis of early intra-bronchial tumours or non- 
radio-opaque foreign bodies is only fleetingly mentioned. 

Many of the radiological examinations recommended, such as pneumo- 
mediastinum, transverse tomography and electro-kymography are rarely 
carried out in this country. Either their value has yet to be proved or they 
are considered to be of limited value. 

The chapter on diseases of the heart and great vessels by Thurn is ex- 
cellent. The reproduction of the angio-cardiograms are good and there is 
little to criticise in the accompanying text, although many of the special 
investigations discussed must be considered as superfluous in establishing 
the correct diagnosis. 

These criticisms apart, this book, which represents a herculean feat on the 
part of its authors, is to be recommended to all those specialising in intra- 
thoracic diseases as an important addition to the available books of reference. 


H. C. Nout. 


Tagungsbericht zum Kongress der Sueddeutschen Tuberkulosegesellschaft. 1957. 
Pp. vii+99. DM. 9.60. 

In this volume two aspects of the pathology and treatment of pulmonary 
tuberculosis have been discussed: 

1. Diagnosis of activity critically considered. 

2. Resection in pulmonary tuberculosis, indications and results. 

The subjects have been dealt with in a stimulating manner by several 
contributors and have given rise to much discussion. As to the first subject, the 
impression prevails that clinical and X-ray observation are more essential than 
laboratory tests. 

The second subject is distinguished by the contribution of Uehlinger on the 
pathology of resected specimens and a most critical paper by Adelberger is 
included. 

The report will be interesting to all chest physicians and thoracic surgeons. 


S. ENGEL. 
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Der Lungenboeck im Rontgenbild. By Prof. Dr. K. Wurm, Prof. Dr. H. Rempetz, 
and Prof. L. HEIMEYER, 1958. 220 pages, 180 illustrations. DM. 78. 

On the basis of a study of the radiographs of 300 cases of sarcoidosis, in only 
eighty of which the diagnosis was substantiated by histological examination, 
the authors have suggested a classification of the disease. They divide the 
lung lesions into those producing nodular shadows which they consider are 
due to haematogenous dissemination and those with linear (reticular) shadows, 
which they consider are due to lymphatic permeation. Unfortunately they 
produce no histological evidence to confirm these findings. 

They suggest that various stages of the disease are well defined and that in 
stage 1 the only change observed is hilar. enlargement. This, they say, is 
always bilateral if tomograms are done, and the glands on the right are larger 
than on the left. They also assert the paratracheal glands are never enlarged 
without evidence of simultaneous hilar enlargement. In stage 2 there is both 
glandular enlargement and pulmonary shadowing. In stage 3 there are 
irreversible gross lesions with either conglomerations of large nodular shadows 
or o/ linear fibrotic shadows and the changes are always bilateral. 

One gets the impression of a more tidy picture than is common in England, 
and this may be related to the fact that such a large number of cases in these 
series came under X-ray observation following the diagnosis of sarcoid-like 
changes in the eyes. The classification is probably an over-simplification when 
applied to the general run of cases, but may nevertheless be of some value. 

The thesis is illustrated by a few diagrams and a large number of radio- 
graphs which are excellently reproduced. 

The index is too small and there are no references to other people’s work. 


GEORGE Simon. 


Die heutige Behandlung der Skelett-Tuberkulose des Kindes und des Fugendlichen. 
By Dr. Gzorc GLocowskI. 61 pages, 54 figs. Stuttgart: Georg Thieme 
Verlag. D.M. 12. 


This monograph, which aims to give a survey of the modern treatment of 
skeletal tuberculosis since the advent of chemotherapy, is rather disappointing. 
It fails in its task in many ways. The author, instead of confining himself to 
the subject he set out to discuss, attempts to cover also the symptoms and signs 
and the diagnosis, and all this in 61 pages. Thus a lengthy description of the 
tuberculin reaction is given. The statement that the intensity of the skin 
reaction allows one to estimate the resistance of the body to the infection is very 
dubious and not generally accepted. The value of synovial biopsy is pointed 
out, but lymph node biopsy in the case of tuberculosis of the knee, a lesser 
procedure, is not mentioned. 

There are no actual data on numbers of cases treated, length of history and 
final results achieved, especially as regards joint mobility. The duration of 
chemotherapy seems short for present-day conceptions. The intermittent 
courses of streptomycin and the changing from one chemotherapeutic agent to 
another will surely hasten the emergence of resistant strains of tubercle bacilli. 
Intravenous P.A.S. administration is favoured. 

In the operative treatment of tuberculosis of the spine no mention is made 
of lateral decompression, which may sometimes be necessary. 
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Interesting to the English reader are the observations on the toxicity of a 
new form of streptomycin. The combination of streptomycin with panto- 
thenic acid in the form of “‘ Didrothenat ” is supposed to lessen appreciably 
the toxic effects on the eighth nerve, so that doses of 2 g. daily are recommended. 
This seems to the reviewer worthy of further investigation and possible con- 
firmation in this country. 

At the end of the book there are twenty-one plates with short case histories 
and X-rays of representative cases. There is also a long list of references, but 
some of the authors cited in the text are not included and many of the references 
given date back to long before the chemotherapy era. 

H. C. Nout. 


Die Lungencysten. By I. ZapEcK and H. Rrecer. Berlin: Walter de Gruyter 
and Co. 1958. Pp. 138. DM. 34. 

This monograph deals in detail with the cystic lung and states that cysts in 
the lung cannot any longer be considered a rare condition. Pathogenesis, 
morbid anatomy, diagnosis and therapy are discussed and the importance of 
X-ray appearances is emphasised. A great number of figures support and 
supplement the text. It is gratifying to have a thorough survey of this much 
debated topic and both text and figures make a very valuable contribution to 
our knowledge of the cystic lung. All who are interested in the anatomy and 
pathology of the lung will find the monograph of considerable interest and 


value. 
S. ENGEL. 


BOOKS RECEIVED 


The following books have been received and reviews of some of them will 
appear in subsequent issues. 


Tuberculosis in Animals and Man, A Study in Comparative Pathology. By John 
Francis. London: Cassell and Co. Pp. 357. Illus. 5 gns. 

The Registrar-General’s Statistical Review of England and Wales for the year 1956. 
Part 1. London: Her Majesty’s Stationery Office. Pp. 373. 15s. 
Modern Drug Treatment in Tuberculosis. By J. D. Ross. London: NAPT. Pp. 46. 

5s. 

Respiratory Disease and the General Practitioner. By C. H. C. Toussaint. London: 
NAPT. Pp. 28. 7s. 6d. 

Industrial Health—A Survey in Halifax. Report by H.M. Factory Inspectorate 
and Recommendations of the Industrial Health Advisory Committee. 
Published for Ministry of Labour and National Service by H.M.S.O. 
1958. Pp. 20. 1s. 6d. 

Carcinoma of the Lung: An NAPT Symposium. Published by NAPT. Pp. 48. 
Illus. 6s. 

Amélioration et Reproduction des Radiographies par Modulation Electronique. Le 
Logetron. By A. jutras and H. Fischgold. Publishers: Masson et Cie, 
Paris. Pp. 122. Illus. Fr. 4,500. 

Chirurgie d’Exérése dans la Tuberculose Pulmonaire. By D. Honore. Publishers: 
Masson et Cie, Paris. Georges Thone, Liége. Pp. 216. Illus. Fr. 3,300. 
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REPORTS 


JOINT TUBERCULOSIS COUNCIL 
IMMIGRANTS AND TUBERCULOSIS COMMITTEE: REPORT ON HUNGARIAN 
REFUGEES 


Tue number of Hungarian refugees admitted to Britain since November 1956 
is approximately 21,000; of these 5,000 have already gone to Canada and 500 
have returned home. Of the remaining 15,500 approximately 7,000 appear 
to have been X-rayed and the incidence of tuberculosis in this group appears 
to be at least 8 per 1,000, although it is possible that a proportion of observation 
cases is included in this figure. It would appear to be a reasonable assumption 
that the incidence of tuberculosis in Hungarian refugees is at least twice and 
may be thrice that usually found in recent British M.R. surveys. This is not 
surprising as the death-rate in Hungary is the highest in Europe. 

Routine radiography of refugees was not undertaken on arrival in this 
country and initiative towards this end was in the first instance discouraged 
by the Ministry of Health. Later, when a sample of 832 refugees had revealed 
15 cases of tuberculosis (18 per 1,000), arrangements were made for the second 
influx of 5,000 to be offered M.R. on arrival at the single transit hostel then 
established in Staffordshire. 

Reviewing the situation as it has developed it is difficult to escape the con- 
clusion that much difficulty could have been avoided if the refugees had been 
X-rayed on reaching their first transit camps. It should be made clear in the 
first instance to the refugees that there will be no question of their being 
returned to their country of origin, and that treatment will be free; routine 
radiography of such refugee groups is an essential safeguard for their own health 
as well as for that of the public; if treated as a matter of established medical 
routine the question of compulsion need not arise. Treatment facilities are 
such that the majority of patients should be rendered fit and well within a few 
months. 


NOTES AND NOTICES 
GERMAN CENTRAL COMMITTEE AGAINST TUBERCULOSIS 


A MEET'NG of the German Tuberculosis Society and the General Central Com- 
mittee against Tuberculosis will take place from September i6-19, 1958, in 
Hamburg. Among the subjects to be discussed are ‘‘ The Changing Pattern 
of Tuberculosis,” ‘‘ Immunisation ” and ‘‘ New Methods in the Management 
of Tuberculosis.” 

Applications for further details should be made to Professor Dr. Kalkoff, 
Marburg-Lahn, Univ. Hautklinik. 





